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REPORT. 


To  the  Honorable  the  Legislature  of  the  State  of  New  York: 

I  have  the  honor  to  present  herewith  my  first  annual  report  as 
State  Engineer  and  Surveyor  of  New  York. 

The  Constitution  of  the  State,  the  Revised  Statutes  and  the 
laws  that  are  passed  at  the  several  sessions  of  the  Legislature  place 
upon  the  State  Engineer  and  Surveyor  certain  duties  in  conneo- 
tion  with  some  of  the  public  works  of  the  state  and  this  report 
shows  in  detail  how  he  has  carried  out  these  duties  during  the 
past  year. 

In  general  the  duties  of  the  State  Engineer  and  Surveyor  may 
be  described  as  consisting  of  the  engineering  operations  required 
in  the  making  of  surveys  and  preliminary  investigations  and  in 
the  designing  of  certain  State  public  works  and  the  supervising 
of  their  construction  and  maintenance.  The  most  important  of 
these  works  is  the  enlargement  of  the  State  canals,  authorized  by 
the  people  of  the  state  in  referenda  submitted  for  their  approval. 
Ever  since  the  creation  of  this  office,  the  building,  repair  and 
improvement  of  the  canal  system  have  been  first  among  the  duties 
of  the  State  Engineer  and  Surveyor,  except  for  a  few  recent  years, 
when  the  improvement  of  State  highways  demanded  an  equal 
share  of  his  attention. 

For  nearly  eleven  years  the  work  of  highway  improvement  was 
entrusted  to  this  Department.  To  the  careful  study  and  earnest 
efforts  of  some  of  my  predecessors  is  due  the  credit  of  developing 
this  enterprise  from  its  first  stages  to  a  high  degree  of  efficiency 
and  popularity  throughout  the  state.  Inasmuch  as  this  work  was 
under  the  supervision  of  this  Department  for  four  and  a  half 
months  of  the  fiscal  year  covered  by  this  report,  an  accoimt  of 
what  was  accomplished  during  that  time  will  be  included  herein, 
although  the  work  passed  from  my  hands  in  the  second  month  of 
my  administration. 

The  State  Engineer  and  Surveyor  is  a  member  of  several 
constitutional  and  permanent  statutory  boards,  which  not  only 
require  his  participation  in  their  general  work  as  boards,  but 
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also,  by  reason  of  the  nature  of  his  office,  refer  to  him  many 
subjects  for  his  special  investigation  and  report.  These  boards 
and  their  duties  are  as  follows : 

The  Canal  Board. —  OontroUing  the  construction  and  mainte- 
nance of  canals. 

The  Board  of  Commissioners  of  the  Land  Office.—  Controlling 
the  sale  and  purchase  of  State  lands,  and  the  granting  of  lands 
under  water. 

The  Board  of  State  Canvassers. —  Canvassing  the  returns  of 
elections. 

The  Board  of  Equalization  of  Assessment. —  Equalizing  the 
assessment  of  State  taxes  among  the  several  counties. 

From  time  to  time  the  Legislature  creates  commissions  for 
some  particular  work  of  a  somewhat  temporary  character  and  of 
these  the  State  Engineer  and  Surveyor  is  sometimes  a  member. 
The  Legislature  of  1909  created  a  body  of  this  nature  —  the 
CSanal  Terminal  Commission  —  of  which  the  State  Engineer  and 
Surveyor  is  chairman. 

In  addition  to  the  duties  which  devolve  upon  him  by  reason  of 
his  relation  to  the  state  waterways  or  of  his  membership  of  these 
various  boards  and  commissions,  the  State  Engineer  and  Surveyor 
is  charged  with  many  other  tasks,  among  which  may  be  enumer- 
ated the  following :  He  is  called  upon  to  make  maps  for  the  use 
of  the  Attorney-General  in  the  defense  of  suits  before  the  Court 
of  Claims ;  he  is  entrusted  with  the  sale  of  lands  at  public  auction, 
authorized  by  the  Land  Board ;  he  is  required  to  examine  and  pass 
upon  bridge  plans  presented  by  electric  or  steam  railways  or 
others  for  use  in  crossing  the  canals ;  he  is  often  directed  by  the 
Legislature  to  survey  and  monument  boundary  lines  between 
counties  of  the  state  or  between  New  York  and  adjacent  states  or 
Canada ;  he  is  authorized  at  stated  intervals  to  report  upon  the 
condition  of  the  state  boundary  liiie  monuments;  he  is  often 
requested  to  make  surveys  by  the  various  State  boards,  commis- 
sions or  departments  not  having  engineering  corps  of  their  own ; 
he  is  charged  with  directing  the  Geological  Survey  of  the  state 
in  cooperation  with  the  United  States  Government,  including  the 
topographic  surveys  and  the  gaging  of  flow  of  streams ;  he  is  often 
asked  to  furnish  estimates  and  reports  on  proposed  legislation,  anJ 
to  perform  other  allied  duties  for  the  Legislature. 
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CANAL  MAINTENANCE. 

During  the  past  year  the  maintenance  of  the  present  canal 
system  has  been  continued  under  the  provisions  of  the  general 
and  special  acts  of  the  Legislature,  the  design  and  construction 
of  the  various  works  specified  by  these  acts  having  been  carried 
on  under  the  direction  of  the  State  Enginaer.  Under  special  acts 
two  lift  bridges  have  been  constructed  and  plans  have  been  made 
for  two  more. 

As  in  the  past,  the  specifications  have  been  modified  wherever 
necessary  in  order  to  keep  abreast  of  the  times  and  in  accord 
with  the  latest  and  most  improved  methods  employed  by  engineers 
in  the  design  and  construction  of  similar  works.  The  preparation 
of  these  standard  specifications  has  received  continued  attention. 

The  State  canals  are  in  excellent  condition  and  the  Superintend- 
ent of  Public  Works  is  deserving  of  great  credit  for  the  manner 
in  which  they  have  been  maintained.  The  towing-paths  in  par- 
ticular have  been  resurfaced  in  several  localities,  drainage  has 
been  provided  for  and  they  are  in  general  in  much  better  condition 
than  they  have  been  for  some  years.  During  the  past  year  there 
have  been  very  few  breaks.  They  have  been  of  a  minor  character 
and  repairs  have  been  prompt  and  efficient. 

One  of  the  recognized  features  of  modern  and  improved  con- 
struction is  the  constantly  increasing  use  of  Portland  cement  con- 
crete as  a  substitute  for  the  more  expensive  cut-stone  masonry, 
which  was  formely  used.  Concrete  is  now  generally  specified  for 
masonry  structures  and  the  requirements  and  the  tests  of  Portland 
cement  have  been  advanced  and  modified  to  accord  with  the  great 
improvement  made  in  recent  years  by  American  manufacturers, 
with  the  result  that  none  but  the  best  qualities  of  cement  are  used 
on  State  work.  The  best  laboratories  in  this  and  other  states  have 
been  visited,  and  their  methods  considered  and  adopted  where  it 
was  thought  desirable,  so  that  the  State  now  possesses  one  of  the 
beet  laboratories  in  the  country. 

BAEGE  CANAL. 

That  the  building  of  the  Barge  canal  has  made  rapid  strides 

during  the  past  year,  must  be  evident  to  all  who  have  watched  its 

progress.     In  this  short  time  almost  as  much  construction  work 

has  been  accomplished  as  during  the  whole  period  up  to  a  year 
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ago,  while  the  plans  completed  equal  80  per  cent  of  the  amount 
of  similar  work  done  in  any  previous  two  years,  considering  both 
mileage  and  size  of  estimates. 

Status  of  Wobk. 

At  the  end  of  1909  there  are  314.2  miles  of  canal  under  con- 
tract at  prices  aggregating  $54,138,329.     Additional  plans  for 

67.7  miles  are  completed,  while  the  plans  for  9  miles  more 
are  over  76  per  cent  finished  and  the  plans  for  the  remaining  20.5 
miles  are  well  under  way.  With  some  22  miles  of  additional 
lake  navigation,  not  included  in  this  enumeration,  a  total  of  about 
433  miles  is  reached,  which  is  the  whole  length  of  the  Erie, 
Oswego  and  Champlain  branches  of  the  Barge  canal  system, 
exclusive  of  the  Niagara  river,  which  is  being  improved  by  the 
Federal  Government,  and  the  Hudson  river  below  Waterford, 
which  it  is  anticipated  the  Government  will  imdertake.  Thus  it 
will  be  seen  that  76  per  cent  of  the  total  length  is  under  contract, 
and  it  is  expected  that  the  whole  of  it  will  be  let  by  April  1,  1910, 
with  the  exception  of  some  minor  structures  and  operating 
machinery  which  it  would  not  be  advisable  to  put  in  place  at  this 
time,  on  account  of  expense  of  maintenance. 

Fifteen  of  the  fifty-three  new  locks  are  now  completed,  with 
the  exception  of  gates  and  operating  machinery,  and  in  some  of  the 
structures  these  are  now  being  installed.  By  a  year  from  next 
spring  the  eight  movable  dams  in  the  Mohawk  river  will  be  in 
operation  and  will  be  used  to  aid  in  the  dredging  of  the  channel, 
by  retaining  water  for  the  floating  of  dredging  machinery.  The 
large  fixed  dam  across  the  Mohawk  river  near  Crescent  will  be 
finished  during  next  summer,  as  will  also  the  concrete  dam  im- 
pounding the  waters  of  the  upper  Mohawk  at  Delta  in  a  reservoir 
having  a  flooded  area  of  2,800  acres. 

Eecoed  of  1909. 

With  considerable  satisfaction  I  can  call  your  attention  to  the 
accomplishment  of  1909.  At  its  close  the  total  value  of  all  con- 
struction work  equals  $16,201,825.  As  the  record  to  the  end  of 
1908  was  $8,701,323,  it  appears  that  nearly  half  of  all  the  work 
done  thus  far  has  been  performed  during  the  past  year.  It  should 
be  noticed,  also,  that  several  contracts  were  let  so  late  in  the  year 


"V 


Babo£  Canal,  11 

that  they  have  contributed  but  little  to  the  record,  complete  plants 
not  having  yet  been  installed. 

When  compared  by  years,  the  excellence  of  this  year's  record  is 
manifest.  At  the  end  of  1905,  $330,120  had  been  expended;  by 
the  close  of  1906  the  total  was  $1,042,926,  while  the  sum  had 
reached  $3,257,461  and  $8,701,323  at  the  ends  of  1907  and  1908, 
respectively. 

Of  the  214  miles  of  canal  under  contract  120  miles,  or  38  per 
cent,  have  been  awarded  during  1909.  If  the  money  value  of 
these  contracts  is  considered,  the  ratio  is  about  the  same.  The 
total  of  contracts  let  during  the  year  amounts  to  nearly  nineteen 
million  dollars,  or  more  than  one-third  of  the  whole  under  contract. 

Whole  Canal  Within  Appeopeiation. 

It  is  a  pleasure  to  state  that  the  work  of  construction  is  being 
done  withhi  the  original  estimates.  This  is  determined  by  com- 
paring the  contract  prices  with  the  estimate  made  in  1903,  upon 
which  the  appropriation  was  based.  With  three-quarters  of  the 
work  under  contract,  it  seems  assured  that  all  the  construction  con- 
templated by  the  Barge  Canal  Act  will  be  entirely  completed 
within  the  original  appropriation. 

The  1903  estimate  for  construction  on  the  portions  of  the  canal 
now  under  contract  amounted  to  $56,791,537,  while  the  contract 
price  for  this  work,  as  revised  by  alterations  to  date,  is  $54,138,- 
329.     This  is  a  saving  of  $2,653,208. 

However,  the  Legislature  should  steadfastly  resist  any  and  all 
attempts  to  saddle  upon  the  undertaking  work  of  whatever  char- 
acter not  included  in  the  original  law.  To  meet  possible  con- 
tingencies and  claims  for  damages,  which  are  still  somewhat  prob- 
lematical, the  whole  appropriation  should  remain  intact.  While 
it  would  be  folly  or  worse  to  meddle  with  this  fund,  it  will  be 
to  the  everlasting  credit  of  the  State  to  complete  so  vast  an  enter- 
prise in  a  reasonable  time  and  within  the  original  appropriation. 

PoRTioxs   Finder   Contract. 

The  314  miles  of  canal  under  contract  cover  the  following 
stretches  of  work : 

Erie  canal. —  Waterford  to  near  Lyons;  Irondequoit  creek; 
Kings  Bend  to  Genesee  river ;  Rochester  to  Monroe-Orleans  county 


12  Report  of  State  Engineer, 

line;  Eagle  Harbor  to  Beal's  bridge;  Medina  to  Lockport,  and 
Lockport  to  EUicott  creek. 

Champlain  canal. —  Waterford  to  Stillwater  and  Northumber- 
land to  Whitehall. 

Oswego  canal. —  Phoenix;  Fulton;  Oswego. 

Water-<5upply. —  Delta  reservoir. 

It  will  therefore  be  noted  that  the  Erie  branch  of  the  canal  is 
all  under  contract  in  continuous  sections  between  the  Hudson 
river  and  the  city  of  Lyons  and  that  there  are  only  a  few  sections 
not  under  contract  between  Lyons  and  the  Niagara  river.  Also 
that  the  Champlain  branch  is  all  under  contract  with  the  excep- 
tion of  the  fifteen  miles  lying  between  Stillwater  and  North- 
umberland. Plans  and  estimate  of  cost  for  this  section  have  been 
prepared  and  approved  by  the  Advisory  Board  of  Consulting  En- 
gineers and  will  be  advertised  for  bids  during  the  month  of 
January.  Plans  for  the  construction  of  the  remaining  gi'eat 
storage  reservoir  —  that  at  Hinckley  —  have  been  approved  by  the 
Advisory  Board  and  the  Canal  Board  and  this  contract  should  be 
let  early  in  February. 

Hudson  River,  Troy  to  Waterford. 

It  is  imperative  that  no  time  be  lost  in  doing  everything  pos- 
sible to  hasten  the  procuring  of  a  Government  appropriation  for 
canalizing  the  Hudson  river  between  Troy  and  the  Barge  canal 
terminus  at  Waterford. 

It  will  be  recalled  that  agitation  for  this  purpose  has  been 
going  on  for  several  years.  First  in  1005,  just  before  the  com- 
mencement of  actual  Barge  canal  construction,  the  Governor,  in 
his  annual  message,  urged  upon  the  Legislature  the  necessity  of 
pressing  New  York's  claims  for  larger  Federal  appropriations. 
Twice  since  that  time  my  predecessors  have  formally  appealed  to 
Congress  to  have  the  Government  extend  its  operations  in  the 
Hudson  northward  from  Troy  to  meet  the  State's  canal  enlarge- 
ments. It  seems  now  that  Government  officials  are  disposed  to 
grant  the  desired  aid,  but,  unless  there  is  haste,  it  will  come  so 
late  as  to  prevent  the  opening  of  the  Barge  canal  upon  its  com- 
pletion, or  at  least  the  completion  of  the  Champlain  branch  of  the 
canal. 
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For  several  years  there  has  been  spreading  throughout  the  land 
a  sentiment  in  favor  of  improving  our  waterways.  This  movement 
has  already  assumed  large  proportions,  as  evidenced  by  the  well- 
attended  and  enthusiastic  conventions  of  both  national  and  state 
waterway  associations,  that  have  so  focussed  public  attention  upon 
the  subject  as  to  betoken  speedy  action  toward  the  accomplishment 
of  this  end.  Doubtless  this  general  awakening  will  help  New 
York  to  secure  the  aid  we  are  seeking.  In  the  past  this  State  has 
received  much  less  than  its  just  proportion  of  Federal  appropria- 
tions. If  our  delegates  to  these  national  conventions  are  active 
and  our  members  of  Congress,  our  Legislature  and  our  State 
officers  are  insistent.  New  York's  claims  must  be  recognized  and 
our  object  attained. 

Early  in  1909  the  Superintendent  of  Public  Works  of  this  State 
was  instrumental  in  securing  a  Federal  appropriation  for  survey- 
ing the  Hudson  with  a  view  to  making  plans  and  estimates  for 
a  suitable  Barge  canal  outlet.  About  a  month  ago  the  Chairman 
of  the  House  Rivers  and  Harbors  Committee  assured  a  body  of 
representatives  from  this  state  that  he  would  do  what  lay  in  his 
power  to  induce  the  Government  to  undertake  and  complete  work 
in  the  Hudson  between  Troy  and  Waterford  in  time  for  Barge 
canal  traffic,  but  he  also  stated  that  the  report  of  the  recent  survey 
had  not  been  received  and  that  no  action  could  be  taken  at  the 
present  session  of  Congress  unless  it  should  be  rendered  within 
a  short  time. 

It  Is  imperative  that  everything  be  done  to  hasten  this  Govern- 
ment appropriation,  for  indications  now  jx)int  to  the  early  com- 
pletion of  the  Champlain  canal.  It  is  all  under  contract,  except 
on^  section  of  fifteen  miles,  which  will  shortly  be  advertised ;  a 
considerable  portion  is  already  finished,  and  probably  the  whole 
of  the  Champlain  branch  will  be  ready  for  navigation  in  the  spring 
of  1913.  I  recommend  that  the  Legislature  exert  its  influence 
to  secure  this  appropriation  and  be  insistent  in  its  demands  for 
speedy  action. 

Cayuga  and  S"eneca  Canai.. 

At  the  recent  general  election  the  people  of  the  state  voted  to 
include  the  Cayuga  and  Seneca  canal  in  the  Barge  canal  system. 
The  first  official  action,  looking  toward  this  end,  waq  taken  in 
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1905,  when,  in  compliance  with  a  legislative  enactment  of  that 
year,  the  State  Engineer  made  a  survey  and  estimate  of  cost  of  a 
route  to  connect  Cayuga  lake  with  the  main  line  of  the  Barge  canal 
near  Fox  Eidge.  If  such  connection  were  to  be  made,  it  seemed 
best  at  that  time  to  change  the  alignment  of  a  portion  of  the  main 
canal  and  investigations  were  made  for  this  purpose.  Subse- 
quently these  studies  led  to  this  alteration  of  route  by  legislative 
enactment,  although  the  possible  future  extension  to  Cayuga  lake 
was  but  one  of  the  determining  factors. 

The  Legislature  of  1909  made  appropriation  for  a  survey  of 
this  canal  without  waiting  for  the  result  of  the  referendum. 
During  the  summer  and  fall  this  survey  has  been  in  progress  and 
a  report  of  the  work  accomplished  to  the  present  time  will  be 
appended  hereto.  For  the  earlier  starting  of  construction  work  it 
is  fortunate  that  this  survey  has  been  made,  since  the  data  thus 
obtained  will  now  be  available  to  aid  in  making  final  plans  and 
estimates. 

Canal  Terminal  Commission. 

After  recommendations  by  the  State  Engineer  and  the  Super- 
intendent of  Public  Works  for  two  years  and  also  considerable 
agitation  by  canal  advocates,  the  Lef^islatiire  of  1909  crcate<l  a 
canal  tenninal  commission,  coiisistiiiir  of  the  State  Engimx^r,  the 
Superintendent  of  Public  Works,  the  Chairman  of  the  Advisory 
Board  of  Consulting  Engineers  and  the  SixH?ial  Examiner  and 
Appraiser  of  Canal  Lands,  Their  task  was  to  ins])eet  the  canal 
harbors  connected  with  the  Barg<»  canal,  as  well  as  harlx>rs  Tvhere 
canal  freight  is  either  shipped  or  delivered,  and  to  report  to  the 
Legislature  their  findings,  together  with  an  (estimate  of  the  struc- 
tnn'S  and  land  necessary  for  ])roper  terminals,  their  cost  of  con- 
struction and  maintenance  and  the  revenues,  if  any,  to  be  derived. 

It  is  not  my  intent  to  forestall  the  report  of  this  commission, 
but  simply  to  state  that  its  members  appreciate  the  importance  of 
proper  terminals  as  a  necessary  part  of  the  Barge  canal  project, 
if  the  full  benefit  of  the  enlarged  channel  is  to  be  secured. 

Inspection   of   Steel. 
The  inspection  of  the  quality  of  steel,  iron  and  other  metals 
use<l  on  the;  canals  must,  with  unimportant  exceptions,  he-  per- 
formed at  the  mills  where  the  material  is  rolled  or  at  the  foundries 
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where  it  is  caat.  The  inspection  of  the  shop  workmanship,  which 
includes  punching,  shearing,  riveting,  etc.,  and  all  machine  work, 
must  be  performed,  before  shipment,  at  the  shops  where  such 
work  is  done.  Because  the  work  of  rolling,  casting  and  fabricating 
is  unavoidably  done  in  scattered  mills  and  shops,  many  of  which 
are  without  the  borders  of  the  state,  it  is  necessary  to  have  such 
inspections  performed  by  one  of  the  many  bureaus  organized  ex- 
pressly for  the  purpose  of  making  these  inspections.  Such  com- 
panies perform  inspection  for  many  clients  and  are  therefore  able 
economically  to  station  competent  representatives  in  each  of  the 
mills  or  districts  where  work  is  in  progress.  It  is  well  known  in 
engineering  circles  that  much  of  the  so-called  inspection  done  at 
low  prices  is  perfunctory  and  of  little  value,  and  is  necessarily  so 
from  economic  reasons.  The  specifications  for  this  class  of  work, 
as  drawn  by  the  State  Engineer  and  approved  by  the  Advisory 
Board  of  Consulting  Engineers,  provide  for  construction  of  a 
high  standard  of  excellence  and  are  free  from  unreasonable  re- 
quirements that  will  unnecessarily  increase  the  cost  of  the  work. 
It  is  of  the  utmost  importance  for  the  safety  of  all  canal  struc- 
tures that  the  work  be  executed  throughout  in  full  conformity  with 
the  spirit  and  intent  of  the  specifications  and  to  this  end  it  is  also 
important  that  the  inspection  be  of  more  than  the  ordinary  ex- 
cellence, the  cost  of  such  inspection  being  necessarily  increased. 
Special  attention  has  therefore  been  given  this  subject  by  the  State 
Engineer  and  a  contract  made  with  a  responsible  inspecting  com- 
pany, covering  all  inspection  at  mills,  foundries  and  shops  during 
the  term  of  the  present  administration.  The  work  of  this  company 
receives  constant  attention  on  the  part  of  the  Bureau  of  Bridges 
and  is  proceeding  satisfactorily. 

Barge  Canal  Bulletin. 

I  have  continued  issuing  the  monthly  Barge  Canal  Bulletin, 
which  apparently  fills  a  distinct  need.  It  not  only  furnishes  neces- 
sary information  to  the  engineers,  the  contractors  and  many  others 
more  or  less  directly  connected  with  the  canal's  construction,  but 
it  also  serves  very  generally  as  a  means  of  public  information  and 
education.  The  press  of  the  state  is  becoming  more  interested  in 
reprinting  excerpts  or  publishing  synopses  of  its  reports.     The 
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people  of  the  state  have  authorized  this  undertaking  and  it  seems 
but  proper  that  they  should  be  regularly  told  of  its  progress. 

The  Bulletin  has  rendered  a  very  practical  service  in  keeping 
contractors  informed  of  the  work  to  be  let  and  of  prices  being  ten- 
dered, thus  helping  to  arouse  more  active  competition,  which, 
doubtless,  has  resulted  in  the  saving  of  many  dollars  for  the  State. 

A  Featubb  of  Lock  Constbuction. 

An  accident  last  June  at  the  lock  on  the  Sault  Ste.  Marie  canal, 
the  Canadian  canal  between  Lakes  Huron  and  Superior,  has  em- 
phasized the  wisdom  of  a  device  that  has  been  included  in  the  plans 
for  locks  on  the  Barge  canal. 

The  accident  was  caused  by  a  boat  outside  the  lock  crashing  into 
a  lower  gate,  causing  the  dislodgment  of  this  and  its  companion 
gate,  followed  by  the  carrying  away  of  the  two  upper  gates  by  the 
rushing  water  and  the  tearing  out  of  a  miter-sill  and  a  part  of  a 
miter-sill  wall.  Two  steamers  were  slightly  injured  and  another 
so  badly  that  it  sank.     The  damage  amounted  to  nearly  $50,000. 

In  planning  the  Barge  canal  locks  provision  has  been  made  for 
placing  a  buffer-beam  at  each  end  of  every  lock.  This  consists 
of  a  heavy  structural  steel  beam,  which  is  enclosed  within  a  recess 
in  the  lock  wall,  when  not  in  use,  but  which  swings  on  a  pivot  at 
one  end,  while  the  other  end  may  be  thrown  across  the  lock  cham- 
ber and  rest  against  a  notch  in  the  opposite  wall.  The  mere 
presence  of  this  beam  is  a  distinct  advantage  on  the  side  of  safety, 
in  that  a  boat  will  have  to  stop  some  eighty  feet  from  the  gates  in 
order  to  give  room  for  swinging  the  buffer  from  across  the  channel, 
while,  without  the  beam,  boats  might  proceed  to  within  a  few  feet 
of  the  gates  without  being  required  to  back  up  for  their  opening. 
On  the  other  hand,  in  case  of  misunderstood  signals,  a  boat  cannot 
hit  the  gates  until  the  buffer  has  been  destroyed,  by  which  time, 
if  the  boat  is  not  stopped,  its  velocity  will  be  so  reduced  that  the 
chance  of  seriously  injuring  the  gates  will  be  very  small.  The 
breaking  load  of  a  buffer-beam,  if  the  load  is  concentrated  at  the 
center,  is  350,000  pounds. 

A  report  by  a  member  of  this  Department,  of  a  personal  inspec- 
tion of  the  injured  Canadian  lock  shortly  after  the  accident  and 
while  repairs  were  in  progress,  will  be  appended  hereto. 
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Stbcial  Hybkaulic  Investigation. 

In  connection  with  the  work  of  the  bureau  of  hydraulics  one 
important  investigation  may  be  mentioned.  At  the  opening  of 
navigation  in  the  season  of  1909  a  series  of  special  observations 
was  taken  to  determine  the  rate  of  filling  of  the  long  level  of  the 
Erie  canal  between  Lockport  and  Rochester.  The  Barge  canal 
will  occupy  part  of  the  same  route  as  the  Erie  canal  between  these 
points,  and  in  connection  with  the  Barge  canal  the  question  of 
slope  of  water,  rate  of  advance  of  a  flood  wave  and  rate  at  which 
the  prism  can  be  refilled  after  being  emptied,  are  matters  of  some 
importance.  Although  these  questions  have  been  the  subjects  of 
investigation  by  canal  officials  at  various  times  through  a  long 
period  of  years,  yet  no  actual  experiments  had  ever  been  made  to 
determine  the  slope  or  rate  of  filling  this  unusually  long  canal 
level.  The  past  season  being  the  last  in  which  this  portion  of  the 
Erie  canal  would  remain  substantially  unchanged,  it  was  evident 
there  would  not  be  another  opportunity  for  obtaining  experimental 
data  of  this  character  until  the  Barge  canal  should  be  completed. 
Therefore  a  series  of  observations,  which  are  fairly  complete,  was 
obtained  during  the  period  of  refilling  the  canal  in  the  spring 
of  1909. 

IVTaintenance. 

Such  portions  of  the  completed  Barge  canal  or  its  structures 
as  are  identical  in  location  with  the  existing  canals  will  naturally 
be  cared  for  by  the  Superintendent  of  Public  Works  in  his  gen- 
eral work  of  maintenance,  but  for  maintaining  finished  sections  on 
new  locations  no  fund  is  now  available.  Instances  of  a  few  needed 
repairs  have  occurred  on  the  completed  channel  near  Fox  Ridge, 
and  others  may  occur  at  various  places.  These  expenses  cannot 
properly  be  considered  as  construction  charges,  and  accordingly 
an  appropriation  should  be  made,  in  order  that  the  work  may  not 
suflFer  for  lack  of  a  few  repairs  and  so  result  in  a  larger  expense 
in  the  future. 

Chabting  of  Canalized  Rivebs  and  Lakes. 

A  work  that  should  receive  the  attention  of  the  Legislature  at 
this  time  is  the  proper  charting  of  the  rivers  and  lakes  that  are 
to  be  canalized  in  constructing  the  Barge  canal.     The  United 
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States  Government  does  similar  work  on  the  waters  it  improves 
and  it  will  be  found  an  absolute  necessity  under  new  conditions  in 
this  state  also. 

The  Barge  canal  law  contains  no  authorization  for  charting, 
although  much  data  collected  in  the  course  of  construction  will 
be  available  for  such  work,  making  the  cost  proportionately  less. 
The  Legislature,  therefore,  must  make  suitable  provision  for  this 
purpose  and  also  for  the  printing  and  sale  of  the  completed  charts. 
For  advantageously  carrying  on  the  work  of  construction,  at  cer- 
tain places  canal  traffic  will  have  to  be  turned  into  the  new  river 
channels  before  the  whole  is  completed.  Accordingly  this  work 
of  charting  cannot  longer  be  delayed  without  menace  to  successful 
navigation. 

Wateb-Power  Development. 

Under  the  law  the  State  is  prohibited  from  disposing  of  any 
water-power  created  by  Barge  canal  construction.  While  the  in- 
tent of  the  law  is  good,  there  are  times  when  it  results  in  positive 
loss  to  the  State.  If  it  were  possible  to  exchange  new  for  old 
power  development  in  places  where  existing  power  is  destroyed 
and  new  power  developed  on  the  same  site,  or  to  offset  damages 
by  grants  of  power  in  some  form,  numerous  transactions  of  ad- 
vantage to  the  State  might  be  effected.  Also  at  two  sites,  Vischer's 
Ferry  and  Crescent,  there  will  soon  be  power  possibilities  from 
surplus  waters  amounting  to  six  thousand  horse-power  at  each 
place  that  will  go  to  waste  for  several  years,  if  none  of  the  power 
can  be  disposed  of  until  the  whole  canal  is  completed.*  The  same 
condition  will  exist  at  several  other  points  w^here  smaller  powers 
have  been  or  will  be  developed. 

Accordingly  it  seems  Avise  that  the  Legislature  should  give  the 
Canal  Board,  or  other  responsible  body,  discretionary  powers  in 
such  matters,  authorizing  them  to  lease  water-power  on  such  terms, 
carefully  safeguarding  the  navigation  interests  of  the  State, 
as  may  he  prescribed  by  the  Legislature.  Possibly  a  lease  for 
twenty-five  years,  with  the  privilege  of  renewal  for  fifteen  years, 
would  be  equitable  to  both  lessee  and  State. 

Recommendations. 
I  desire  to  gather  together  and  reiterate  such  recommendations 
as  I  have  made,  relative  to  the  Barge  canal,  and  to  add  one  other. 
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I  recommend  that  your  honorable  body  cooperate  in  an  earnest 
attempt  to  secure  Government  aid  for  canalizing  the  Hudson 
river  below  the  canal  terminus  at  Waterford  and  that  an  effort 
be  made  to  secure  such  assistance  quickly. 

I  also  recommend  an  appropriation  for  maintaining  such  com- 
pleted portions  of  the  Barge  canal  as  will  not  come  under  the 
supervision  of  the  Superintendent  of  Public  Works  for  making 
repairs  till  the  whole  canal  is  completed. 

I  further  recommend  that  an  appropriation  be  made  now  avail- 
able to  commence  the  work  of  charting  the  streams  and  lakes 
utilized  for  the  Barge  canal. 

I  repeat  that  it  seems  wise  that  the  Canal  Board,  or  other  re- 
sponsible body,  be  empowered  to  deal  with  matters  pertaining  to 
the  lease  or  exchange  of  water-power  development.  This  subject 
should  receive  your  careful  attention. 

In  building  the  Barge  canal  certain  elevated  areas,  called  spoil 
banks,  are  created  by  depositing  the  material  from  excavation. 
Where  these  occur  near  cities  or  villages  it  seems  that  a  very 
desirable  use  can  be  made  of  them  by  allowing  the  municipalities 
to  convert  them  into  parks.  In  the  vicinities  of  Amsterdam, 
Schenectady  and  other  smaller  towns  there  will  be  such  areas, 
which,  doubtless,  would  be  of  great  value  to  the  localities  for  park 
locations.  These  parcels  of  land  should  be  granted  to  the  adjoin- 
ing municipalities  for  development  as  parks  only,  upon  payment 
of  the  cost  to  the  State  of  acquiring  them,  and  the  State  should 
reserve  simply  the  right  to  reenter  for  canal  purposes.  I  com- 
mend this  as  a  subject  worthy  of  your  consideration. 

HIGHWAY  IMPROVEMENT. 

From  the  inception  of  systematic,  State-aided  highway  improve- 
ment in  1898  to  the  beginning  of  1909  this  branch  of  public  works 
was  in  charge  of  the  State  Engineer's  Department,  but  at  the  be- 
ginning of  my  administration  it  was  turned  over  to  the  Highway 
Commission  created  by  a  legislative  act  of  1908.  It  was  antici- 
pated that  the  transfer  could  be  made  by  the  middle  of  January, 
but  complications  arose  to  delay  the  appointment  of  the  last  mem- 
ber of  the  Commission  and  it  was  necessary  for  me  to  maintain 
the  organization  and  carry  on  the  work  till  February  17,  when 
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the  change  was  made.  Handicapped  by  uncertainties  and  em- 
barrassed by  inability  to  formulate  policies  and  secure  most  effi- 
cient results,  I  was  forced  to  be  content  with  little  beside  routine 
duties,  preserving  the  department  in  as  good  shape  as  possible  for 
turning  over  to  my  successors  in  the  work. 

For  the  purpose  of  making  the  records  complete,  reports  of 
highway  improvement  between  September  30,  1908,  and  February 
17,  1909,  will  be  found  appended. 

TESTING  LABORATORY  FOR  STATE  WORKS. 

For  many  years  the  State  Engineer's  Department  has  included 
a  testing  laboratory  where  are  made  tests  of  all  hydraulic  cements 
used  for  State  work,  not  only  for  the  numerous  works  which  are 
under  the  direction  of  the  State  Engineer,  but  also  for  those  super- 
vised by  the  State  Architect,  in  the  many  buildings  which  he  con- 
structs. The  character  and  importance  of  the  work  being  done  on 
the  Barge  canal  has  also  necessitated  the  testing  of  sand  submitted 
for  use  in  the  large  concrete  structures.  The  testing  of  cement 
and  stone  for  State  highway  improvement  is  still  oarried  on  in 
this  laboratory,  though  at  the  exi>ense  of  the  Highway  Department. 

The  methods  of  cement  testing  are  in  accord  with  the  latest  and 
best  practice  and  insure  the  use  of  none  but  the  best  cements  for 
State  work.  The  high  grade  of  requirements  has  been  maintained 
during  the  year,  thus  keeping  up  with  the  improved  methods  and 
products  of  American  manufacturers  of  Portland  cement. 

Cement  proposed  for  use  in  large  quantities  on  the  Barge  canal 
is  now  generally  sampled  at  the  cement  mill  and  this  has  become  a 
very  important  branch  of  the  work  of  the  laboratory. 

The  detailed  account  of  the  year's  work  will  be  found  in  the 
appended  report  of  the  Resident  Engineer  in  charge  of  the 
laboratory. 

COURT  OF  CLAIMS  SURVEYS. 

For  years  it  has  been  the  practice  for  engineers  of  this  Depart- 
ment to  make  surveys  and  present  evidence  on  behalf  of  the  State 
in  cases  that  come  before  the  Court  of  Claims  in  their  hearing  of 
claims  for  damages  alleged  to  have  been  caused  by  State  public 
works,  especially  the  canals  and  their  adjuncts.  This  evidence  is 
usually  a  largo  factor  in  the  case  and  has  saved  much  money  to 
the  State  in  disproving  unjust  and  excessive  damages. 
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This  C!ourt  is  now  almost  exclusively  engaged  in  disposing  of 
Barge  canal  claims,  and  the  preparation  of  expert  evidence  for 
these  cases  devolves  upon  the  engineers  of  this  Department.  This 
includes  the  gathering  of  much  data  and  the  ability  of  these  en- 
gineers to  qualify  as  experts  in  their  respective  branches  of  the 
profession. 

Probably  the  most  important  questions  involved  in  much  of  this 
litigation  are  those  of  a  hydraulic  character,  and  for  a  full  under- 
standing of  these  the  records  which  the  State  Engineer's  Depart- 
ment has  been  accumulating  for  several  years  are  of  inestimable 
value. 

The  complete  photographic  record  of  lands  or  buildings  appro- 
priated, furnishes  other  valuable  evidence  before  the  Court. 
Since  the  banning  of  construction  on  the  Barge  canal,  the  official 
photogTaphers  of  this  Department  have  had  the  making  of  these 
pictures  as  a  part  of  their  duties. 

Accounts  of  the  work  thus  done  will  be  found  in  the  appended 
reports  of  the  Division  Engineers. 

In  view  of  the  constantly  increasing  amount  of  work  required 
in  making  these  surveys  and  preparing  this  evidence,  I  recom- 
mend that  an  appropriation  of  $5,000  be  made  for  this  purpose 
for  the  coming  year. 

LAND  BUREAU. 

This  bureau  of  the  State  Engineer's  Department  has  charge  of 
the  sale  of  State  land  and  of  the  custody  and  care  of  ancient 
records.  The  ancient  records  of  this  Department,  as  well  as  the 
modem  ones,  are  of  great  value  for  reference,  and  it  has  been  the 
policy  through  recent  years  to  add  to  them  whenever  this  can  be 
done  without  cost  to  the  State. 

Through  the  iiisufficiency  of  former  appropriations  the  maps 
showing  lands  under  water  have  not  been  kept  up  to  date.  This 
should  be  done,  so  that  it  may  be  possible  to  ascertain  at  all  times 
just  what  has  been  granted. 

At  present  the  State  Engineer  is  generally  obliged  to  accept  as 
accurate  the  maps  and  reports  of  engineers  in  private  practice, 
when  application  is  made  for  the  granting  of  lands,  since  no  fund 
is  at  his  disposal  to  verify  these  maps  or  make  new  ones. 
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Therefore^  I  recommend  that  an  appropriation  be  made  for 
both  the  keeping  of  these  maps  up  to  date  and  the  making  of 
surveys,  when  necessary. 

In  the  last  annual  report  of  this  Department  your  attention 
was  called  to  a  condition  that  has  existed  for  some  time  and  has 
caused  much  annoyance  to  some  of  my  predecessors.  The  State 
Engineer  is  intrusted  by  the  Commissioners  of  the  Land  Office 
with  the.  public  sale  by  auction  of  State  lands,  including  those 
acquired  for  unpaid  taxes.  At  these  sales  men  have  sometimes 
been  in  attendance,  seemingly  for  the  purpose  of  blackmail  only, 
who  have  extorted  money  from  the  former  owners  by  threatening 
to  run  up  the  bids,  or  have  compelled  them  to  pay  much  more 
than  the  unpaid  taxes  by  carrying  out  their  threats. 

It  was  recommended  in  the  last  report  that  this  objectionable 
practice  might  be  stopped  by  amending  the  statute  which  defines 
the  duties  of  the  Commissioners  of  the  Land  Office  (chapter  317, 
Laws  of  1894),  by  extending  the  privilege  of  redemption  up  to 
the  time  of  the  public  sale,  or  permitting  the  prior  owner  upon 
application  to  purchase  the  p*'operty  at  private  sale  for  an  amount 
which  should  cover  the  total  expense  to  the  State  for  such  prop- 
erty, including  unpaid  taxes,  interest  and  costs. 

Although  these  occurrences  have  been  absent  during  the  past 
year,  I  desire  to  state  that  under  the  present  law  the  State  En- 
gineer is  powerless  to  prevent  them,  and  the  condition  still  exists 
as  a  menace  to  the  equitable  carrying  out  of  the  intent  of  the  law. 
I  would  therefore  renew  the  recommendation  of  last  year,  that 
chapter  317,  Laws  of  1894,  be  suitably  amended. 

BUEEAU  OF  BRIDGES. 

In  former  annual  reports  the  fact  of  the  establishment  by  legis- 
lative act  of  a  bureau  of  bridges  and  the  reasons  for  such  action, 
have  been  fully  stated.  Since  the  beginning  of  Barge  canal  work, 
this  bureau  has  become  a  necessary  part  of  that  enterprise  —  iji 
designing  not  only  the  bridges  but  also  the  lock-gates,  lock-valves, 
needle-dams,  movable  dams  and  other  steel  construction. 

The  bridges  over  existing  canals  in  the  state  often  call  for 
expert  inspection  and  this  is  performed  by  the  bureau  of  bridges 
upon  request  from  the  Superintendent  of  Public  Works.  If  re- 
pairs are  necessary,  plans  also  are  furnished  by  the  bureau. 
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In  addition,  the  bureau  has  the  duty  of  examining  plans  sub- 
mitted by  electric  and  steam  railway  companies  for  new  bridges 
over  the  canals,  or  for  strengthening  existing  bridges. 

The  appended  report  of  the  Chief  Bridge  Designer  will  give 
in  detail  the  work  of  the  bureau  for  the  year. 


STATE  BOUNDARY  LINES. 

The  total  length  of  the  State  boundary  lines  is  1,416  miles, 
comprised  as  follows:  Canadian  line,  431  miles;  Vermont  line, 
171  miles;  Massachusetts  line,  50^  miles;  Connecticut  line  to 
Long  Island  sound,  81  miles ;  aloug  the  ocean  around  Long  Island 
to  the  New  Jersey  shore,  246  miles ;  New  Jersey  line,  &2^  miles ; 
Pennsylvania  line,  344  miles  to  the  beginning  of  the  Canadian 
line  in  the  middle  of  Lake  Erie.  These  boundaries  are  fixed  by 
accepted  agreements  and  are  marked  by  natural  watercourses  or 
by  monuments. 

When  the  state  boundary  lines  were  last  examined  by  men 
assigned  for  the  purpose  by  this  Department,  it  appeared  that 
nearly  all  of  the  monuments  were  in  a  satisfactory  condition,  ex- 
cept those  along  the  Connecticut  line.  The  New  York-Connecti- 
cut division  line,  from  Long  Island  sound  to  the  southerly 
boundary  of  Massachusetts,  a  distance  of  about  80  miles,  was  in 
dispute  for  nearly  200  years,  or  until  1860.  Then  it  was  estab- 
lished by  a  commission,  on  which  the  State  of  New  York  was 
represented,  and  was  marked  by  a  hundred  marble  or  iron  monu- 
ments, but  their  condition  has  been  unsatisfactory  for  many  years. 
For  some  time  efforts  were  made  by  New  York  officials  to  induce 
the  Connecticut  authorities  to  cooperate  in  remonumenting  this 
line,  but  without  success  till  two  years  ago.  Then  the  work  of 
resurveying  and  remonumenting  this  line  was  begun,  but  the  ap- 
propriation was  insufficient  and  it  was  not  completed  the  first 
year.  In  response  to  my  request  for  $10,000  at  the  last  legislative 
session,  only  $6,000  was  granted,  and  the  work  is  still  unfinished. 
If  one  appropriation  is  large  enough  to  cover  the  whole  cost,  such 
surveys  can  be  made  more  cheaply  than  by  attempting  to  do  the 
work  in  sections.  The  sum  of  $6,000  is  needed  to  complete  this 
undertaking. 
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By  chapter  678  of  the  laws  of  1892,  the  State  Engineer  and 
Surveyor  is  directed  to  make  an  examination  every  three  years  of 
all  of  the  monuments  marking  the  boundary  lines  of  the  state, 
and  if  any  monuments  are  found  injured,  missing,  or  displaced, 
he  is  authorized  —  acting  in  conjunction  with  the  duly  recog- 
nized authorities  of  the  adjoining  State — to  replace  such  monu- 
ments. With  the  exception  of  the  Vermont  boundary,  none  of 
these  lines  have  been  examined  within  the  specified  three  years, 
and  for  most  of  the  lines  the  inspection  is  long  overdue.  Accord- 
ingly I  recommend  an  appropriation  of  $3,000  for  this  work,  in 
addition  to  the  amount  just  mentioned  for  the  completion  of  the 
Connecticut  boundary. 

CO-OPERATIVE  SURVEY  OF  STATE. 

Survey  of  New  York  State  in  CoSperation  with  the  United  States  Geological 

Survey. 

Topographic  Survey. 

During  the  last  decade  and  a  half  Xew  York  State  and  the 
Federal  Government  have  been  cooperating  in  a  very  important 
work  of  surveying  and  mapping,  which  is  probably  but  slightly 
known  or  appreciated  by  the  general  public. 

For  several  years  this  Department  urged  the  passage  of  an  act 
to  provide  for  the  cooperation  of  the  State  of  Xew  York  with  the 
United  States  Government  for  the  purpose  of  securing  an  ac- 
curate topographic  survey  and  map  of  the  State  of  New  York. 
This  recommendation  was  finally  adopted  and  the  work  was  au- 
thorized by  law  in  1893.  The  agreement  between  the  United 
States  Geological  Survey  —  tbe  department  having  the  matter  in 
charge  for  the  Federal  Government  —  and  the  State  Engineer's 
Department,  acting  on  behalf  of  "N'ew  York  State,  is  that  each  shall 
pay  one-half  of  the  expense  of  the  surveys  and  that  the  Federal 
Government  shall  pay  all  of  the  expense  of  engraving  plates  and 
printing  the  maps  therefrom.  The  State's  share  of  the  cost  has 
been  provided  by  annual  appropriations  by  the  Legislature,  the 
United  States  Government  contributing  an  amount  equal  to  the 
appropriation  made  by  the  State. 

The  importance  of  this  work  may  be  seen  when  it  is  stated 
that  probably  the  cost  to  the  State  for  these  surveys  has  already 
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been  equaled  by  the  amount  the  maps  have  been  the  means  of 
saving.  And  in  this  saving,  State  departments  have  been  the 
chief  beneficiaries.  In  the  work  of  canal  enlargement  and  reser- 
voir construction,  in  the  improvement  of  State  highways,  in  the 
operations  of  forest  reservation,  in  the  investigation  for  a  State 
system  of  water-supply,  water-storage  and  power  development  and 
in  the  work  of  sanitation,  the  several  State  Departments  make 
constant  use  of  these  maps.  They  are  of  great  value  also  to  the 
people  of  the  State  in  the  building  of  railroads,  trolley  lines, 
municipal  water-supplies  and  sanitation  and  projects  for  power 
development. 

It  is  the  conunon  practice  for  engineers  planning  works  of  im- 
provement to  make  their  preliminary  studies  and  locations  on 
these  maps.  Thus  all  unfeasible  schemes  and  routes  are  dis- 
covered and  the  necessity  for  numerous  surveys  obviated  and  their 
cost  saved.  If  more  detail  is  required  than  the  maps  afford,  only 
the  most  favorable  locations  need  be  surveyed. 

For  the  purpose  of  mapping,  the  state  has  been  divided  into 
260  quadrangles,  each  shown  on  one  sheet.  The  sheets  are  about 
20  inches  by  16^/^  inches  in  size,  and  in  this  state  the  maps  are 
generally  drawn  to  a  scale  of  about  one  inch  to  the  mile.  The 
topographic  features  include  cities,  villages  and  individual  houses 
in  country  districts,  roads,  trails,  railroads,  street  railroads,  tun- 
nels, bridges,  ferries,  fords,  dams,  locks,  boundary  lines,  mines, 
quarries,  light-ships,  light-houses,  life-saving  stations,  streams, 
falls,  lakes  and  ponds,  canals,  aqueducts,  marshes,  levees,  cliflFs, 
sand  dunes  and  contour  lines  and  figures  which  give  the  elevations 
of  all  territory  referred  to  sea-level.  Some  of  the  later  maps  show 
also  the  wooded  portions.  As  no  other  map  of  the  state  has  ever 
been  published  with  so  large  a  scale  nor  in  such  detail,  and  as 
the  total  cost  of  the  work  is  only  about  $13  per  square  mile,  it 
will  be  seen  that  the  State  is  securing  a  most  valuable  acquisition 
at  less  than  half  its  actual  and  extremely  low  cost,  the  expense  to 
the  State  thus  far  having  really  been  less  than  $6  per  square  mile. 
The  price  of  the  finished  maps  to  individuals  is  merely  nominal 
—  five  cents  apiece  in  lots  of  less  than  a  hundred  and  three  cents 
each  in  quantities  of  one  hundred  or  more.  Many  people  have 
availed  themselves  of  the  opportunity  and  have  purchased  these 
sheets  to  use  simply  as  reference  maps. 
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In  1905  the  State  Legislature  failed  to  appropriate  the  cus- 
tomary sum  of  $30,000  for  the  cooperative  survey  and  during  the 
year  the  Federal  Government  transferred  a  portion  of  its  avail- 
able funds  to  work  in  other  states.  Upon  the  resumption  of  ap- 
propriations by  the  State  in  1906,  it  was  found  that  only  about 
$10,000  remained  available  as  the  share  of  the  United  States  to 
continue  the  work. 

The  survey  in  this  state  is  nearing  completion.  It  is  estimated 
that  it  can  be  finished  in  three  years,  if  ISTevv  York  will  appro- 
priate $25,000  annually  for  these  years  and  if  the  United  States 
Government  will  meet  these  appropriations  with  a  like  amount 
One  of  our  Federal  Senators  has  given  assurance  that  he  will 
urge  our  claims,  if  the  State  will  make  this  appropriation.  I 
therefore  recommend  that  the  Legislature  appropriate  $25,000  at 
the  coming  session,  in  order  that  the  Xational  Government  may 
be  induced  to  furnish  a  similar  sum  and  hasten  the  work  in 
this  state.  Large  demands  for  these  surveys  are  being  made  upon 
the  Government  by  other  states  and  still  larger  demands  will  he 
made  in  the  future.  It  seems  unwise  for  the  Legislature  longer 
to  defer  adequate  provision  for  so  important  a  work.  Rather  it 
should  return  to  its  former  policy,  that  the  State  may  reap  the 
full  benefit  of  completed  surveys  before  the  demands  of  other 
localities  become  still  greater  on  the  United  States  Government 
and  operations  here  are  yet  further  delayed. 

Hydroqrapkic  Survey. 

Since  1900  there  has  existed  a  cooperative  agTecment  between 
Xew  York  State  and  the  United  States  Government  to  engage 
in  making  measurements  of  the  volume  of  streams  and  the  flow 
of  water  therein,  each  bearing  one-half  of  the  expense.  With 
the  exception  of  1905  this  work  has  been  carried  on  jointly.  In 
1905  the  State  failed  to  make  the  usual  appropriation  and  the 
United  States  Government  assumed  the  whole  expense,  but  dis- 
continued several  of  the  gaging  5?tations  which  had  been  main- 
tained chiefly  for  the  benefit  of  the  State.  In  that  year  no  re- 
port of  the  gagings  was  made  to  this  Department,  but  through  the 
courtesy  of  the  Director  of  the  United  States  Geological  Survey 
certain  portions  of  the  Government  report  were  reprinted,  so  as 
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to  preserve  the  continuity  of  the  State  reports  on  stream  gaging. 
In  1906  a  Bureau  of  Hydraulics  was  organized  in  connectiou 
with  the  Barge  canal  oflSce.  It  had  been  the  original  intention  to 
cover  the  entire  state,  including  all  important  streams,  by  gagings 
made  on  the  cooperative  basis.  The  necessity  for  extensive  and 
detailed  studies  on  certain  streams  along  the  line  of  the  Barge 
canal  made  it  desirable  that  a  portion  of  the  work  formerly  con- 
ducted on  the  cooperative  basis  should  be  taken  over  by  this  De- 
partment, the  cooperative  fund  being  insufficient  to  carry  on  this 
work  to  the  full  extent  necessary.  Accordingly  in  1906  all  the 
gaging  stations  formerly  maintained  on  the  cooperative  basis  in 
the  Hudson,  Mohawk,  Oneida,  Sene<!a  and  Oswego  river  basins 
were  transferred  to  the  Barge  canal  office  and  subsequently  have 
been  maintained  by  this  office.  This  leaves  the  entire  coi)perative 
fund  available  for  work  on  outlying  streams.  There  are  at  present 
about  25  cooperative  gaging  stations  maintained.  Most  of  these 
stations  were  established  early  in  the  cooperative  work,  so  that 
the  records  are  alreadv  of  sufficient  duration  to  be  of  much  value 
and  their  value  is  increasing  as  their  length  increases. 

A  drought  of  unusual  severity  has  prevailed  over  the  entire 
state  during  the  summer  and  fall  seasons  of  1908  and  1909.  This 
condition  has  enabled  low-v/ater  flows  to  be  determined  with 
greater  certainty  than  heretofore.  The  records  of  gaging  of 
streams  over  the  entire  state  are  of  value  in  connection  with  the 
work  on  the  Barge  canal.  Gagings  made  away  from  the  immedi- 
ate line  of  the  canal  often  afford  available  data  by  comparison 
with  other  records.  In  addition,  experience  has  shown  that  this 
data  is  of  public  use  in  a  wide  variety  of  ways.  Attention  is 
being  called  to  the  possibility  of  extension  of  the  navigable  water- 
ways of  the  state.  Data  regarding  the  yield  of  the  streams  is 
fundamental  to  such  studies  and  provision  should  be  made  for  the 
continuation  of  all  of  the  stream  gaging  work  during  the  coming 
year. 

FURTHER  RECOMMENDATIONS. 

In  addition  to  the  matters  to  which,  under  their  respective 
headings,  I  have  already  called  your  attention,  as  needing  legis- 
lative action,  I  desire  to  bring  to  the  notice  of  your  honorable 
body  seven  important  subjects  that  deserve  suitable  legislation. 
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The  first  concerns  the  streams  of  New  York  state,  which,  be- 
cause of  actual  usage  from  early  times  or  by  legislative  act,  or 
both,  have  become  navigable  public  highways. 

It  is  doubtful  if  there  is  any  general  realization  of  the  number 
and  extent  of  these  streams  over  which  the  State  is  sovereign  and 
retains  control  for  navigation  purposes.  The  development  of  this 
extensive  system  has  been  gradual  and  has  been  carried  on  in 
piece-meal  fashion. 

The  navigable  streams  of  the  Hudson  river  basin  includes  not 
only  the  Hudson  river  itself,  but  a  number  of  its  important  tribu- 
taries, as,  for  example,  the  Schroon  river,  the  Mohawk  and  the 
Wallkill.  In  the  Delaware  river  basin,  the  east  and  west  branches 
of  the  Delaware  river  and  the  Beaverkill  are  public  highways; 
ill  the  Susquehanna  river  basin,  the  Susquehanna,  Chenango, 
Chemung,  Canisteo  and  Tioga  rivers  and  smaller  streams;  in  the 
Genesee  river  basin,  the  Genesee  river,  Black  creek,  Oatka  creek 
and  Canaseraga  creek.  So  also  in  the  Allegheny  river  basin  the 
principal  streams  are  public  highways,  as  is  also  the  case  of  the 
Black  river,  the  Osvvcgatchie  river,  portions  of  the  Grasse,  Eao- 
quette,  St.  Regis  and  Salmon  rivers,  the  Saranac  river.  Lake 
Champlain  and  Wood  creek.  So  also  is  the  entire  system  of  Cen- 
tral or  Finger  lakes,  with  their  outlets  and  most  of  their  tribu- 
taries. Numerous  other  rivers  and  streams  in  the  State,  which 
I  need  not  name,  will  also  be  found  to  be  included  in  this  list, 
making  a  grand  total  of  1,800  miles. 

In  many  instances  more  or  less  public  money  has  been  expended 
at  one  time  or  another  to  improve  navigation,  but  as  a  rule,  except 
on  streams  forming  part  of  the  present  canal  system,  there  is  no 
State  official  or  department  having  general  or  official  charge  of 
these  numerous  waterways.  It  would  seem  appropriate  at  this 
time  to  take  steps  looking  both  toward  a  bettor  understanding  of 
the  navigable  waterways  of  the  state  and  also  toward  the  in- 
spection, protection  and  better  utilization  of  these  waterways, 
which  are  the  properties  of  the  State. 

Under  present  conditions  there  is  a  strong  tendency  toward  the 
usurpation  of  the  streams  of  the  state  for  private  purposes,  in- 
cluding power  development,  water-supplies  and  the  like.  These 
objects,   while  eminently  worthy,  should  never  be  permitted  to 
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interfere  ^with  the  preemineBt  right  of  the  State  for  purposes  of 
navigation.  Without  doubt  the  State  has  frequently  been  com- 
pelled to  pay  for  rights  previously  purchased  or  never  having 
legally  passed  from  its  possession,  for  the  term  "  vested  rights '' 
has  become  one  to  juggle  with  by  claimants  for  damageis  and  tho 
State  bas  suffered  through  a  lack  of  accurate  infoimaticii  concern- 
ing the  rightful  possession  of  its  waterways. 

Therefore,  I  recommend,  in  order  that  intelligent  progress 
may  be  made  in  the  development  of  additional  waterways  and  be- 
fore other  rights  are  usurped  or  existing  usurpations  are  strength- 
ened through  lapse  of  time,  that  proper  legislative  provision  be 
made  for  instituting  a  broad  investigation  of  the  whole  subject, 
which  should  include: 

(1)  A  compilation  of  the  history  of  all  important  navigable 
streams. 

(2)  A  general  engineering  reconnaissance,  to  determine  the 
characteristics  of  the  streams  and  the  steps,  if  any,  which  may 
best  be  taken,  looking  toward  their  development,  together  with  a 
g-tudy  of  the  probable  utility  of  greater  navigation  facilities. 

Perhaps  of  second  importance  is  the  crying  need  for  fire-proof 
depositories  for  the  valuable  maps  and  records  now  on  file  and 
constantly    accumulating    in    the    several    offices    of    the    State 

Engineer's  Department.  None  of  these  ofiices  are  in  fire-proof 
buildings  nor  has  any  of  them  a  fire-proof  vault.  The  records  are 
not  insured,  nor  can  they  be,  since  money  cannot  replace  them  nor 
compensate  for  their  loss.  They  are  of  inestimable  value  and 
much  depends  upon  their  preservation.  As  evidence  before  the 
courts,  especially  in  defending  suits  in  the  Court  of  Claims,  as 
records  of  state  lands,  as  references  for  settling  both  public  and 
adjacent  private  property  line  disputes,  as  data  for  fixing  state  and 
county  boundary  lines  and  state  property  lines  and  as  accounts  of 
the  millions  of  dollars'  worth  of  work  done  upon  public  improve- 
ments, these  papers  imperatively,  demand  proper  care,  before  some 
catastrophe  renders  their  replacement  impossible  and  causes  a  loss 
to  the  State  many  times  the  cost  of  proper-  housing. 

Accordingly  I  recommend  an  appropriation  for  building  fire- 
proof vaults  or  erecting  a  fire-proof  building,  if  necessary.  The 
offices  of  the  State  Engineer  and  of  the  Division  Engineers  of  the 
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Eastern  aud  Middle  Divisions  are  in  State  buildings.  Probably 
fire-proof  vaults  would  answer  the  demands  in  these  offices.  The 
Western  Division  Engineer  is  quartered  in  a  rented  office.  He 
needs  the  erection  of  a  suitable  fire-proof  building  or  the  remodel- 
ing of  the  weigh-lock  building  in  Rochester,  so  as  to  accommodate 
both  the  Division  Engineer  and  the  Assistant  Superintendent  of 
Public  Works,  who  now  occupies  it. 

The  next  item  is  also  very  important.  Before  any  portion  of 
the  existing  canals  is  superseded  by  a  new  location  of  the  enlarged 
channel,  the  "  blue  line "  should  be  surveyed  and  monumented. 
The  State  (jwns  much  valuable  property  enclosed  within  these  lines. 
Also  the  deeds  of  many  adjacent  properties  base  their  descriptions 
on  the  blue  line  as  a  starting  point.  Should  the  canal  lines  and 
structures  be  obliterated,  it  would  be  almost  impossible  to  retrace 
the  blue  line  upon  the  ground  from  the  data  given  on  canal  maps, 
and  not  only  would  an  endless  amount  of  trouble  ensue,  but,  with- 
out doubt,  the  State  would  thus  lose  valuable  rights  and  posses- 
sions.   I,  therefore,  recommend  an  appropriation  for  this  purpose. 

I  think  that  statutory  provision  should  be  made  directing  the 
State  Engineer  to  make  all  necessary  surveys  for  State  depart- 
ments and  commissions  which  have  no  engineering  corps  of  their 
own.  Occasionally  such  surveys  have  been  made  by  this  Depart- 
ment upon  the  request  of  certain  commissions,  but  no  law  governs 
these  cases.  During  the  past  year  four  surveys  of  this  character 
have  been  made,  two  for  the  Lunacy  Commission  and  one  each 
for  the  Prison  Commission  and  the  Saratoga  Reservation 
Commission. 

From  the  nature  of  his  duties  it  seems  both  natural  and  proper 
that  the  State  Engineer  should  make  these  surveys.  In  fact  such 
work  constitutes  one  of  the  reasons  for  the  existence  of  his  office. 
Moreover,  he '  can  ffenerallv  make  them  more  economically  and 
more  speedily  than  can  engineers  in  private  practice,  who  would 
be  compelled  to  form  an  organization  for  this  special  purpose, 
while  the  State  Engineer's  force  is  already  well  organized.  It  may 
be  noted  that  one  of  the  surveys  made  for  the  Lunacy  Commission 
during  the  past  year —  that  at  Ward's  Island  —  cost  only  $1,163, 
while  the  bids  by  private  engineers  for  doing  the  same  work  ranged 
from  $1,700  to  $20,000,  and  averaged  $5,895. 
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In  line  with  this  same  subject  I  have  another  recommendation 
to  make,  namely,  that  a  f  imd  of  at  least  $5,000  should  be  placed  in 
the  hands  of  the  Comptroller,  which  might  be  drawn  upon  tem- 
porarily to  carry  on  these  surveys  —  to  be  refunded  later  by  the 
department  or  commission  for  which  the  survey  is  made.  It  some- 
times happens  that  the  survey  must  be  made  before  the  fund  to 
pay  for  it  is  available,  either  because  a  commission  is  created 
under  a  provision  to  raise  money  by  bond  sale  or  for  some  other 
reason,  and  to  attempt  to  do  the  work  under  such  conditions,  re- 
sults only  in  delays  and  inconvenience  to  all  concerned. 

At  Little  Falls  there  exist  two  historical  relics  of  no  mean  value 
—  a  canal  lock  and  nearby  stone  bridge  —  built  by  the  Western 
Inland  Lock  Navigation  Company,  which  was  chartered  by  the 
State  in  1792  to  open  navigation  westerly  across  the  State  and 
whose  works  were  the  forerunners  of  the  State  canal,  which  nearly 
a  half  century  later  joined  the  great  inland  lakes  and  the  ocean  and 
brought  growth  and  prosperity  to  our  State  and  the  possibility  of 
development  to  the  interior  commonwealths. 

The  chartering  of  this  company  marked  the  beginning  of  a  very 
important  epoch  in  our  nation's  history  and  that  any  of  its  struc- 
tural works  should  still  exist  after  this  lapse  of  time  and  during 
such  universal  changes  is  both  remarkable  and  fortunate.  The 
Legislature  of  188?  performed  a  most  patriotic  duty  when  by  act 
(chapter  448)  It  declared  that  these  relics  of  the  early  internal 
improvements  of  the  State  should  be-  preserved  and  dedicated  to 
public  use,  naming  the  State  Engineer  and  Surveyor  and  the  Com- 
missioners of  Public  Grounds  in  Little  Falls  as  their  custodians. 
It  is  a  duty  to  ourselves  as  well  as  to  posterity  that  such  as 
remain  of  the  fast  disappearing  relics  of  our  early  history  should 
be  kept  for  the  education  of  the  present  and  future  generations. 

The  lock  walls  are  gradually  falling  down,  but  the  destruction 
may  be  checked,  if  proper  precautions  are  taken.  As  no  fund  is 
available,    I    recommend    the    appropriation   of   $1,000    for   this 

purpose. 

The  other  recommendation  is  in  regard  to  a  subject  which  affects 
all  State  departments.  I  think  that  the  Civil  Service  Law  should 
be  amended  so  as  to  provide  that  the  Civil  Service  Commission  or 
some  judicial  tribunal  should  hear  the  cases  of  veterans  and  exempt 


32  Report  of  State  Engineer. 

firemen,  against  whom  charges  of  inefficiency  or  misconduct  are 
brought.  It  is  very  embarrassing  and  manifestly  unfair  to.  both 
parties  to  place  the  head  of  a  department  in  the  position  of  being 
at  the  same  time  accuser  and  judge. 

CONCLUSION. 

To  assist  me  in  supervising  the  work  of  this  Department  (which 
has  been  in  my  charge  during  the  calendar  year  1909,  but  not  the 
whole  of  the  fiscal  year  covered  by  this  report),  I  have  had  Mr. 
Harry  W.  DeGraff  as  Deputy  State  Engineer  and  Mr.  William  B. 
Landreth  as  Special  Deputy  State  Engineer,  to  the  former  having 
been  assigned  an  oversight  of  work  other  than  Barge  canal  con- 
struction, while  the  latter  has  supervised  Barge  canal  work.  Since 
assuming  office,  I  have  made  several  changes  in  the  organization 
of  the  force  and  in  the  duties  of  various  members,  which  have 
resulted  in  great  benefit  to  the  whole  work  of  the  Department 

The  appended  tables  will  show  the  engineering  expenses  during 
the  fiscal  year  and  all  contracts  that  have  been  or  are  in  force. 
The  appended  reports  of  the  Division  Engineers  and  of  the  heads 
of  various  bureaus  will  show  in  detail  the  work  and  expenses  of 
the  Department,  as  well  as  give  a  record  of  some  of  the  data 
obtained. 

For  carrying  on  the  great  undertakings  entrusted  to  me,  I  must 
have  a  large  corps  of  assistants  and  upon  their  efficiency  and  faith- 
fulness I  must  largely  depend  for  the  successful  administration 
of  my  office.  In  closing  this  report  I  wish  to  express  to  them  my 
appreciation  and  thanks  for  the  manner  in  which  they  have  done 
their  work.  I  desire  also  to  acknowledg'e  with  gratitude  the 
courteous  assistance  of  the  various  State  officials,  the  members  of 
the  Legislature  and  others  with  whom  I  have  been  associated  in 
performing  my  duties. 

Respectfully  submitted, 

FRANK  M.  WILLIAMS, 
State  Engineer  and  Surveyor, 


Engineering  Expenses  for  the  Fiscal  Year  Ended 

September  30,  1909 


Table   of   Contracts  Completed  During  the  Fiscal  Year 

Ended  September  30,  1909 


Table  of  Contracts  Pending  February  17,  1909 
(Improvement  of  Public  Highways) 
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Engineering  Expenses  for  Fiscal  Year  Ended 

September  30,  1909. 


Ordinary  Repairs  to  Canals. 


Acrr. 

Division. 

Amount. 

WORK. 

Chap. 

Tear. 

Total. 

Krie  canal    

465 
465 

465 
465 
465 

465 

1908 
1908 

1908 
1908 
1908 

1908 

Eastern .  . . 
Eastern . . . 

Middle.... 
Middle .... 
Middle .... 

Western. . , 

S8.012  38 
3,987  62 

ChamDlain  canal 

$12,000  00 

Krie  canal 

$8,414  76 
420  61 
164  63 

('ayniga  and  Seneca  canal 

Black  River  canal 

9,000  00 
8.408  36 

KrIe  canal          

$8,408  36 

Total 

$29,408  36 

ConMiudion  of  Barge  Canal, 


WORK. 


Barge  canal,  head  office  account 


Erie. 


Champlain 


Barne  canal.  Erie  .  . . 
0.s\vego 


Barge  canal,  Erie 
Total 


Act. 


Year. 


Division. 


Amount. 


19031 

1905 

1907 

1909 

1903 

}|gf  [  Eastern 

1909  ! 
1903] 


1905 
1907 
1909 

1903 
1903 

1903 


I  Eastern 


'Easteni.  .    l $286, 624  58 


178,638  25 


96,303  03 


Total. 


Middle {$116,846  39 

Middle 41,821  43 

Western. 


$186,398  08 


$561,505  86 


158,667  82 
186,398  08 


$906,631   76 
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Improvement  of  Public  Highways. 

(From  October  1,  1908,  to  February  17,  1909.) 


WORK. 


Highway  Improvement 


Maintenance  and  repairs. 


Highway  improvement .  . 
Maintenance  and  repairs. 


Highway  improvement 


Total. 


*'  Money  System,"  repair  of  high- 
ways   


Act. 


Chap. 


115 
115 
468 
686 
170 
229 

115 
115 
686 

115 


700 
686 
577 


Year. 


Division. 


1898 

18981 

1906 

1906 

1907 

1908 

1898 
1898 
1906 

1898 


1905] 
1906^ 
1907 


Eastern . 
Eastern. 


Middle . . 
Middle . . 

Western. 


Eastern 


Amount. 


$164,015  70 
27,974  80 


$70,797  32 
23.535  88 


$39,731  63 


$20,517  64 


Total. 


$191,990  50 

94,333  20 
39,731  63 


$.346,055  .33 


$20,517  64 


Sp'cial  Work, 


Act. 

Divi.slon. 

Amount. 

WORK. 

Chap. 

Year. 

Total. 

Mill  street  lirldge,  Cazenovia. .  . 
Ovid  street  bridge,  Senera  Falls. 
North  Salina  .street  bridge,  Syra- 
cuse  

281 
273 

668 
454 
672 

291 

287 

1908 
1908 

1906 
1909 
1908 

1908 
1908 

Middle*.  .  .  . 
Middle.... 

Middle .... 
Middle .... 
Middle .  .    . 

Western. .  . 
Western. .  . 

$601)  00 
299  97 

132    18 
812  34 
135  51 

Seneca  street  bridge,  Utira 

Durham vlUe  aaueduct 

$1,980  0.) 
8.026  S2 

Allen  street  bridge,  Rochester. . . 
Lyell  avenue  bridge,  Rochester . 

$3,946  60 
4,080  22 



Total 

$10,006  S2 

Bureau  of  Bridges. 


Act. 

Division. 

Amount. 

WORK. 

Chap. 

Year. 

Total. 

Bureau  of  bridges 

• 

686 
578 
466 
433 

1906] 
1907. 
1908^ 
1909  J 

Eastern .  . . 

$1,320  33 

Total         

$1,320   :i;i 

_ 

_         _   _       _ 
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Special  Surveys. 


WORK. 


Examination  of  monuments  and 
maps 

Court  of  Claims  surveys 

Mohawk  street   bridge,   Water- 
ford 

Ciyuga  and  Seneca  canal 


Topographic  survey 


Hydrographic  survey. 


Cayuga  and  Seneca  canal 
Court  of  Claims  surveys .  , 


Court  of  Claims  surveys 

Georgia  street  bridge.  Buffalo. . . 
Dresden  boat  landing  and  pier. . 
Liglithouse,  Keuka  lake  outlet. . 


Total. 


Acrr. 


Chap. 


729 
686 
466 
433 
,  686 
1578 

265 
433 
[686 
466 
433 
686 
466 
433 

433 
466 

568 
452 
266 
266 


Year. 


19041 

1906 

1908 

1909 

1906 

1907 

1908 

1909 

1906 

1908 

1909, 

1906 

1908 

1909 

1909 
1908 

1907 
1909 
1908 
1908 


Division. 


Eastern.  . 


Eastern . 

Eastern . 
Eastern . 

Eastern. 


Eastern . . 


Middle . . . 
Middle . . . 

Western. . 
Western. . 
Western. . 
Western. . 


Amount. 


$6,671  39  ; 

I 
1,372  28 

670  38  I 
3,902  11 

11,212  59  ! 


1,874  61 


$2,264 
2.598 

53 
91 

$346 

413 

10 

4 

74 
70 
89 
57 

Total. 


$25,703  36 


4,863  44 


775  90 


$31,342  70 


Summary  of  Engineering  Expenses  for  Fiscal  Year  Ended  Sep- 

temher  30,  1909. 


DIVISION. 

Ordinary 

r^MJrs 

to  canals. 

GoBstnie- 
ttonof 
Barge 
canal. 

Improve- 
ment of 
pitblic 

highways. 

Honey 
system. 

Special 
worlt. 

Bureau 

of 
bridges. 

Special 
surveys. 

Total. 

Eostem    .  . 

$12,000  00 
Q  ono  no 

$561.566  86 
158.667  82 
186.398  06 

$191,990  50120.. ^17  64 

$1,320  33  i^.*}. 703  ^ 

$813,097  69 

Middle  . 

94.333  20 
39,731  63 

$1,980  00 

8.026  82 

4.863  44 
775  90 

268.844  46 

Western.        I    R  M»  36 

243.340  79 

' 

$1,325,282  94 

Totab.. 

$29,408  36 

$906,631  76 

$326,055  33 

$20,517  64 

$10,006  82 

$1,320  33 

$31,342  70 
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OF   THE 


EASTERN  DIVISION 


For  the  Fiscal  Year  Ended  September  30,  1909 
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EASTERN  DIVISION 


State  of  New  York, 

DEPABTME^'T    OF    StATE    ENGINEER    AND    SuKVEYOll, 

Eastern  Division. 

Albany,  October  1,  11)09. 
Hon.  Frank  M.  Wiliams,  Stale  Enrjineer  and  Surveyor: 

Sir. —  I  have  the  honor  to  submit  herewith  my  annual  report 
as  Division  Engineer  of  the  Eastern  Division  of  your  Department 
for  the  fiscal  year  ended  Spptcinber  30,  11)0!). 

The  chief  work  of  this  Division  has  consisted  in  performing  the 
necest>ary  engineering  work  in  connection  with  the  pnsent  canal 
system  and  making  surveys,  plans  and  supervising  con^^triiction  of 
the  new  Barge  canal ;  also  for  four  and  a  half  nionths  of  the  fiscal 
year  the  makiijg  surveys,  plans  and  the  sui)ervising  improvement 
of  highways  under  chapter  IIT),  Laws  of  1898,  was  in  charge  of 
this  Department. 

For  canal  purposes  the  Eastern  Division  comprises  that  part  of 
the  canal  system  of  the  State  extruding  from  the  Hudson  river  al 
Albany  to  the  east  line  of  Oneida  county,  and  from  the  jnnction 
of  the  Erie  and  Champlain  earals  to  the  south  end  of  Lake 
(  hamplain. 

For  highway  imi)rovement  purposes  there  were  included  in  the 
Eastern  Division  the  counties  of  Albany,  Clinton,  Columbia,  Deln- 
Avare,  Dutchess,  Essex,  Franklin,  Fidton,  Grcdie,  Hamilton,  Her- 
kimer, Montgomery,  Xassau,  Orange,  Otsego,  Putnam,  Reus- 
j^elaer,  Rockland,  Saratoga,  Schene<'tady,  Schoharie,  Suffolk,  Sul- 
livan, Ulster,  Warren,  Washington  and  Wcv^itchester,  with  a  total 
highway  mileage  of  31,538  miles. 

Cooperation  has  been  extended  and  assistance  given  to  the  De- 
partment of  Public  Works  in  making  surveys,  plans  and  estimates 
whenever  it  has  been  requested.  Surveys  have  been  made  and 
testimony  given  on  behalf  of  the  State  in  the  Court  of  Claims  in 
suits  brought  against  the  State  for  damage  resulting  from  h^aks 
anj  breaks  in  the  canal. 
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BARGE  CAXAL. 

(Chapter  147,  Laws  of  1903.) 

For  the  purpose  of  Barge  canal  work  the  Eastern  Division  ha^ 
been  divided  into  the  following  residencies: 

Erie  canal,  Residencv  No.  1.  From  the  Con2:r<ss  street  bridge 
crossing  the  Hudson  river  at  Troy  to  the  west  end  of  the  lower 
Mohawk  aqueduct  at  Crescent,  including  that  portion  of  the  Hud- 
son river  which  is  common  to  the  main  line  of  the  canal  and  of  the 
Champlain  canal. 

Erie  canal,  Residencv  No.  2.  From  the  W(st  end  of  the  lower 
Mohawk  aqueduct  at  Cre^icont,  to  the  head  of  old  lock  No.  27, 
situated  about  three-fourths  of  a  mile  west  of  Cranes\ille,  ^lont- 
gomery  county. 

Erie  canal,  Residencv  No.  3.  From  the  head  of  old  l(K*k  No.  27 
to  the  head  of  old  lock  No.  31  at  Mindenville,  iIontc:omerv  countv. 

Erie  canal,  Residency  No.  4.  From  the  hvad  of  lcx»k  No.  34  to 
the  easterlv  line  of  Oneida  countv,  which  is  also  th(»  east  line  of 
the  city  of  Utica. 

Champlain  canal,  Ressidency  No.  1.  From  the  juncti(;n  of  the 
Barge  canal  and  Champlain  canal,  in  the  Hudson  river  east  of 
Waterford,  to  the  foot  of  old  lock  No.  10,  near  Northumberland 
dam,  Washington  county. 

Champlain  canal.  Residency  No.  2.  From  the  foot  of  lock  No. 
10,  near  Northumberland  dam,  Washington  county,  to  the  high- 
way crossing  the  present  Chamj)lain  canal  at  Dunhams  Basin, 
Washington  county,  including  the  Glens  Falls  feeder,  dam  and 
pond  above. 

Champlain  canal,  Residency  No.  3.  From  the  highway  crossing 
the  present  Champlain  canal  at  Dunhams  Basin,  Washington 
county,  to  Lake  Champlain. 

In  supervising  the  work  of  cnnst ruction  it  has  not  been  prac- 
ticable in  all  cases  to  limit  the  territory  of  a  Resident  Engineer 
strictly  to  the  confines  of  the  residencies,  as  here  d<>scribe<l,  since 
some  of  the  contracts  include  work  in  more  than  one  residency. 
The  reports  of  the  several  Resident  Engineers,  covering  descriptions 
of  the  work  under  their  charge  and  accounts  of  what  has  been  done 
during  the  fiscal  year,  will  br^  fituud  in  the  following  pages.  These 
reports  are  chiefly  concerned  with  construction  work,  the  making 
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of  plans  and  estimates  for  tho  wIkjIc  canal  being  done  largely  under 
the  Special  Deputy  State  Engineer  at  the  head  office,  which,  though 
located  within  this  division,  has  to  do  with  canal  work  throughout 
the  state. 

Erie  (^anal,  Residency  Xo.  1. 

Assistant  Engineer  II.  O.  Schermerhorn  reports: 

*'  This  residencv  embraces  that  section  of  the  Erie  canal  extend- 
ing  from  the  Congress  Street  bridge  at  Troy  lo  the  lower  Mohawk 
aqueduct  at  Crescent.  The  work  located  on  this  section  on  which 
construction  operations  have  continued  during  the  whole  or  part  of 
this  year  is  known  as  contracts  Ko.  2  and  No.  11.  The  office  work 
of  the  residency  has  coni?isted  of  making  and  checking  estimates 
on  construction  work,  preparation  of  repurts,  regular  office  corre- 
sj)ondence,  etc. 

"  Contract  ^o.  2,  Construction  work  continued  on  this  contract 
(luring  only  the  months  of  Octolx^r  and  XovembiT.  The  plant 
was  closed  down  on  Xovember  30  and  work  was  not  again  resumed, 
owing  to  the  contractor  failing  to  agree  to  a  change  in  plans.  When 
ordered  to  continue  operations,  the  contractor  refused  and  subse- 
quently further  work  was  >uspendtd  on  the  contract  by  an  order  of 
the  Canal  Board,  passed  ^lay  13,  1909,  in  accordance  with  the 
jrovisions  of  the  Barge  (^aiial  Law.  Surveys  were  then  made 
and  the  amount  of  work  nmaining  to  be  done  to  complete  the  con- 
tract determined.  This  uncompleted  portion  of  the  work  was 
accordingly  put  under  a  lu^w  c(;ntract,  known  as  contract  Xo.  2-E, 
1  ids  for  which  are  to  b(»  oj)(»ned  on  October  5. 

''  During  the  fiscal  year  the  following  excavation  was  done:  That 
necessary  for  the  completion  of  the  north  wall  of  lock  Xo.  2  and  a 
small  amount  at  the  lower  approach  walls  of  lock  Xo.  3.  Xo  em- 
bankment was  placed. 

"  Concreting  was  continued  up  to  the  time  the  plant  was  closed 
down,  the  Hains  mixer  Ix'ing  used.  Concrete  in  lock  Xo.  2  was 
completed,  except  for  the  flfjor,  and  the  foundation  for  about  30 
feet  of  the  north  lower  ajiproach  wall  to  bx^k  Xo.  3  was  placed. 
The  uncompleted  portions  of  the  Saratoga  avenue  bridge  abutments 
were  also  completed.  Thv  approaches  to  Saratoga  Ave.  bridge  were 
completed  under  an  extra  work  order,  dat(Ml  September  30,  1908. 

"  The  only  items  of  work  completed  up  to  and  including  altera- 
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tion  No.  6  are  shown  in  the  following  table.  The  amount  and  per- 
centage of  work  done  during  the  fiscal  year,  together  with  the  total 
amount  and  percentage  of  work  done  to  date,  is  also  given  below. 


ITEMS  OF  WORK. 


Gearing 

Grubbing cu.  yds. 

All  excavation cu.  yds. 

Sheeting  and  faradng ft.  B.  M. 

Forming  embanl^ment cu.  yds. 

Foundation  piles,  15  ft.  and  20  ft  long. . . No. 

Foundation  piles,  25  ft.  long No. 

S:oond-dafl8  concrete cu.  yds. 

Third-class  concrete cu.  yds. 

Portland  cement  sidewalk aq.  ft. 

First-class  masonry  coping cu.  yds. 

Cast  iron  pipe  and  specials. .- lbs. 

Iron  castings lbs. 

Steel  castings lbs. 

Structural  steel lbs. 

White  oak  miter-sills ft.  B.  M. 

Thirty-inch  sluice-gate,   including  opiating 

stand 

hoa  casttnm,  machined lbs. 

Additkmal  bailing  and  draining,  Lock  No.  2 . . 
Additional  bailing  and  draining.  Lock  No.  3. . 
Additional  lumber  and  labor,  concrete  forma . . 

Additional  materials,  finishing  concrete 

Fender  fastenings each 

R  moving  concrete cu.  ft. 

Dressing  surface cq.  ft. 

Cost  iron  quoin-plates lbs. 


Preliminary 
estimate. 


Lump  sum 
1.200 

uo4  ,aUil 

60.000 

110,410 

2.130 

100 

95.664 

500 

3.500 

7 

15.000 

232.000 

15.000 

106.348 

6,000 

Lump  sum 

58.000 

Lump  sum 

Lump  sum 

Lump  sum 

Lump  sum 

860 

600 

380 

30.000 


Work  done 
during  year. 


5% 
555 


Total  work 
done  to  date. 


11.759 
"■  508 


15,749 
2.056 
6,702 


8.262 


95% 

425.991 

23.600 

58.420 

1.485 

3 

82,498 

414 

508 

6.9 

14.273 

209.362 

12.659 

55.157 

2,840 


Percent 
of  work! 
done  dur- 
ing year. 


Percent 

of  work 

done  to 

date. 


5 

95 

Finished 

Finished 

73 

47 

53 

70 

3 

12 

86 

83 

Finished 
Finished 
Finished 

7 
Finished 

6 


25 

5 

15 

11 


27 


Finished 

Finished 

FLniflbed 

90 

Finished 

52 

47 

Rnished 
Finished 
88 
95 
93 
81 
43 
55 
54 
69 


"  Contract  No.  11.  Construction  work  continued  on  this  con- 
tract up  to  December  0,  at  which  time  the  entire  plant  was  shut 
down  and  operations  were  not  resumed  until  about  the  middle  of 
April.  1909.  Excavation,  embankment  and  concrete  are  the  prin- 
cipal items  on  which  work  has  be<n  done  during  the  year. 

"  Excavation.  The  amount  of  nuiterial  excavated  during  the 
year  has  been  relatively  small  on  account  of  the  diflSculty  of  plac- 
ing it  in  the  necessary  embankment  al>out  the  several  structures. 
The  prism  below  lock  No.  4  is  now  complete,  except  for  a  small 
amount  of  trimming  up  and  cleaning  on  the  bottom.  Lock  No.  4 
is  completed,  except  for  about  000  cu.  yds.  in  the  unfinished  por- 
tion.s  of  the  lock  floor.  About  50  per  cent  of  the  excavation  for  the 
concrete  docking  piers  between  locks  Nos.  4  and  5  has  also  been 
completed.  From  the  beginning  of  the  fiscal  year  until  the  plant 
shut  down  in  December  the  steam-shovel  Vulcan  continued  work  in 
the  big  cut  above  lock  No.  H,  removing  abcait  8,300  cu.  yds.  There 
still   remain  to  be  excavated  about  90,000  cu.  yds.  in  this  cut. 
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When  operations  started  in  the  spring,  this  shovel  was  removed  to 
the  site  of  lock  Xo.  6.  Up  to  the  end  of  the  year  about  30,000 
ou.  yds.  were  excavated,  representing  al)out  01  per  cent  of  the 
total  amount  for  this  structure. 

"  Embankment.  The  material  excavated  from  the  site  of  lock 
Xo.  4  and  in  the  prism  below  the  lock  was  placed  in  first  and  second- 
class  embankment  behind  the  north  wall  of  lock  No.  4  and  along  the 
core-walls  at  the  head  of  the  lock.  The  material  taken  from  the 
excavation  for  lock  Ko.  6  was  placed  in  embankment  around  the 
walls  of  lock  Xo.  5  and  along  the  core-walls  at  the  head  of  lock  Xo. 
5  and  a  small  amount  on  the  north  side  of  lock  Xo.  6. 

^  Concrete.  The  work  of  building  the  lower  approach  walls 
to  lock  Xo.  4  is  progressing  slowly.  The  south  approach  wall  is 
complete,  except  for  two  short  sections  where  the  by-pass  enters  the 
canal.  The  north  approach  wall  is  less  than  one-half  completed. 
Practically  all  the  concrete  in  lock  Xo.  4  was  placed  during  the 
year.  The  lock  is  now  complete,  except  for  about  1,000  cu.  .yd-^.  in 
the  floor.  The  north  and  south  core-walls  above  lock  Xo.  4  were 
ci.'nipleted  with  the  exception  of  two  sections  left  open  for  construc- 
tion purix)ses.  The  line  of  concrete  docking  piers,  32  in  number, 
cii  the  north  side  of  the  prism  between  locks  Xos.  4  and  5,  were 
(•<  mpleted. 

*'  Rook  Channkltno'.  Progress  in  channeling  the  rock  in  the 
1/ig  cut  above  lock  Xo.  G  ha?  been  remarkably  slow.  During  the 
year  only  S,000  sq.  ft.  have  been  completed,  representing  less  than 
10  per  cent  of  the  total  amount  in  the  contract.  The  amount  done 
to  date  is  but  46  per  cent  of  the  whole.  The  channeler  worked 
two  shifts  daily  from  April  until  August  and  from  August  on,  one 
shift.  Considerable  time  has  been  spent  making  repairs  to  the 
machine. 

"  The  only  items  of  work  completed  are  foundation  piles,  dress- 
ing concrete  and  removing  concrete.    . 
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"  The  folldwiutr  tabic  gives  a  simimary  of  work  done  during  the 
fiscal  year  and  the  total  complete  to  date: 


ITEMS  OF  WORK. 


n?aring. 

Q-jbbing 

Eccavation 

Sheeting  and  bracing 

Rock  channeling 

Embankment,  fint-claw 

Embankment,  flecond-claaB . . 

Lning 

White  oak  lumber 

Fo  jndation  piles,  15  ft.  long. 
Foundation  piles,  20  ft.  long. 

C-  nrrete 

Ste  1  castings 

Iron  cttsUngB,  plain 

Iron  castinflp,  machined 

Structural  steel 

Metal  reinforcement 

CaH  iron  quoin-plates 

Removing  concrete 

Dressing  concrete 


.cu.  yds. 

.cu.  yds. 

.ft.  B.  M. 

. .  .sq.  ft. 


.cu.  yds. 

.  .cu.  yds. 

.cu.  yds. 

.ft.  B.  M. 

No. 

No. 

cu.  yds. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

. .  .cu.  ft. 
. .  .sq.  ft. 


Prelimi- 
nary 
estimate. 


Lump  sum 

15,000 

799.100 

200.000 

96.000 

116.300 

275.000 

6.290 

9.600 

89 

261 

160.850 

20.000 

378.100 

90.100 

115.200 

428.600 

46.000 

216 

100 


Work 

Total 

1   Percent 
'    of  work 
done 
during 

Percent 

done 

work 

of  work 

during 

1        done 

done 

year. 

,     to  date. 

to  date. 

year. 

8*8^ 

90 

54 

118.746 

514.326 

14.8 

64.4 

21.990 

223.958 

10.9 

111.9 

8.874 

44,386 

9.2 

46.2 

26.628 

62.123 

22.9 

53.4 

55.346 

118.932 

20.1 

43.2 

2.245 

35  7 

1.421 

4.241 

14.8 

44.1 

75 

Finished 

258 

Finished 

38.815 

82,450 

24.1 

51.2 

6.312 

12.622 

31.5 

63.1 

96.901 

194.963 

25.6 

51.5 

28.030 

56.014 

30.0 

60.1 

7.413 

17.245 

6.4 

14.9 

453 

1.659 

.01 

.4 

15,708 

31.587 

34.1 

68.6 

188 

Finished 

91 

Finished 

"  The  work  of  making  and  mapping  surveys  for  lands  to  be  ap- 
propriated on  Residency  No.  2,  on  account  of  the  construction  of 
dams  Xos.  2  and  3,  at  Crescent  and  Vischer's  Ferry,  respectively, 
has  been  handled  from  this  office.    A  re])ort  of  this  work  follows. 

"  The  work  of  these  surveys  consists  of  staking  out  and  locating 
the  low-water  flow  line,  the  maximum  navigable  flood  line  and  tlu* 
maximum  flood  line,  locating  the  intersecting  i>roperty  line^*, 
buildings  and  other  topography,  togeth<  r  with  the  ])reparations  of 
the  regular  maps  and  descriptions  of  all  lands  to  be  appropriated. 
During  the  year  the  folbAving  territory  has  been  covered: 

"  On  the  north  shore  from  three-fourth"*  mil(»  east  of  aqueduct 
No.  2  to  a(pioduct  No.  2. 

"  On  the  south  shon*  .surveys  were  com))letcd  from  aqueduct  No. 
2  to  the  Slate  dam,  also  surveys  were  completed  for  the  land  appro- 
priations made  ncce^^sary  by  the  rel(M'atioii  of  the  Troy-Schenectady 
branch  of  th<'  N.  Y.  C.  Sz  II.  R.  R.  from  a  point  1.4  miles  west  of 
lock  No.  7  easterly  to  Niskayuna  Station.  Additional  surveys  were 
made  in  the  vicinity  of  Cn  scent,  south  shore,  to  relocate  the  flow 
lines,  as  they  had  not  previously  bcvn  locatcnl  by  a  chain  survey. 
Additional  surveys  were  also  made  in  this  l(x»ality,  owing  to  a 
decision  of  the  Deparlment  to  approj)riate  to  the  maximum  navi- 
gable flood  line  instead  of  to  the  maximum  flood  line.     Additional 
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>urveys  have  also  been  made  on  the  north  shore  in  the  vicinity  of 
Dimshach  Ferry  to  check  up  old  circuits  found  in  error.  The  fol- 
lowing summary  shows  the  surveys  made  during  the  year  to  com- 
plete the  above:  Xow  circiiits,  11.45  miles;  property  lines,  3.31 
miles;  red  and  blue  line  along  present  Erie  canal,  2.41  miles; 
j>icking  up  old  circuits  and  base  line,  3  miles;  checking  over  old 
circuits,  6.35  miles;  the  217-foot  flow  line  staked  out  and  located, 
0.7  mile;  the  194-foot  flow  line  staked  out  and  located,  1.5  miles; 
the  191-foot  flow  line  staked  out  and  located,  2.25  miles;  the 
188V2-foot  flow  line  staked  out  and  located,  1.09  miles. 

"The  territory  from  the  west  end. of  contract  No.  11  to  Fords 
Ferry  has  been  mapped  in  pencil  on  mounted  sheets,  but  not 
checked.  This  work  was  discontinued  May  18,  and  the  available 
force  transferred  to  surveys  of  ccmtract  ISTo.  2-E,  and  only  four 
(lays  has  been  spent  on  same  since  that  date. 

''Appropriation  maps  have  been  completed  and  sent  to  Albany 
for  the  property  owned  by  J.  II.  Cross  at  Rexford  Flats  and  the 
Aqurduct.  Appropriation  maps  have  been  completed  and  sent  to 
Albany,  together  w^ith  forms  49  and  50,  for  the  land  necessary  for 
the  relocation  of  the  railroad  from  a  point  1.4  miles  west  of  lock 
Xo.  7  to  a  point  0.5  mile  east  of  Vischer's  Ferry  road,  a  total  of  11 
I)arcels.  Maps  were  traced  and  descriptions  written  for  land  to  be 
abandoned  to  the  railroad  company  from  a  point  1.25  miles  west 
of  h)ck  Jfo.  7  easterly  to  the  rock  cut  near  lock  Xo.  7.  On  the 
north  shore  in  the  vicinity  of  Crescent  appropriation  maps  have 
been  partially  completed,  from  the  west  end  of  contract  No.  11  to 
a  point  1.3  miles  west  of  the  village  of  Crescent,  a  total  of  29  par- 
cels. On  the  south  shore  in  the  vicinity  of  Crescent  all  appropria- 
tion maps  from  the  abutting  property  at  the  south  end  of  dam  No. 
2  to  a  point  one  mile  west  of  Crescent  have  been  completed  and 
?ent  to  Albany,  together  with  forms  49  and  50,  a  total  of  8  parcels. 
Additional  computations  have  been  completed  for  continuing  the 
appropriation  maps." 

Ebie  Canal,  Residkncy  Xo.  2. 

Kesident  Engineer  E.  J.  Pickwick  re])orts: 

"This  residency  extends  from  the  ]ow<  r  iloliawk  aqueduct  at 
Crescent  to  the  head  of  old  lock  Xo.  27  at  Cranesville,  a  distance 
of  27  miles. 


58  Eepoet  of  State  Engineek. 

"  The  work  of  appropriating:  lands  for  contract  No.  14  has  con- 
tinned  under  the  direction  of  C.  A.  Poole,  Resident  Engineer  for 
Residency  No.  1.  A  part  of  the  dredging  in  this  residency  is  in- 
cluded under  contract  20-D  and  is  under  the  direction  of  Resident 
Engineer  E.  A.  Lamb. 

"  The  past  year  has  been  occui)ied  largely  in  a  vigorous  pros(^ 
cution  of  the  work  on  the  following  structures :  Dam  2  and  high- 
ways and  dam  3,  lock  No.  7,  all  under  sections  1  and  2  of  contract 
No.  14.  Also  mo\Til)le  dams  Nos.  4,  5  and  ()  and  locks  Nos.  8, 
9  and  10,  under  contract  No.  8,  together  with  data  and  reports 
for  appropriated  lands  and  claims,  gage  readings  of  the  lower  ^fo- 
hawk  river,  and  inspection  and  reshipnient  of  36,000  barrels  of 
cement  used  on  State  work  outside  of  this  residency. 

"  Contract  No.  14,  Sections  1  and  2.  At  dam  No.  2,  Crescent, 
concreting  in  the  west  half  of  dam  "A"  continued  till  December 
24,  1908.  In  May,  1909,  a  coffer  was  built  to  enclose  the  east 
half  of  dam  "A"  and  the  river  diverted  through  the  openings  left 
in  the  concrete  of  the  west  half.  Abutments  "  B  "  and  "  C  "  and 
headgates  are  com])leted ;  dams  ^^V"  and  "  B  "  about  80  per  cent 
built,  and  dam  '  C "  30  per  cf  nl  built.  Thirty-six  thousand 
cubic  vards  of  earth  and  nx'k  have  b«*n  excavated  and  31,000 
cu.  yds.  of  concrete  and  25  tons  of  metal  placed  in  these  struc- 
tures. The  plant  used  consists  of  a  2r)0-horse-power  compressor, 
electrically  driven,  McMyler  traveler,  derrick  boat,  traveling  der- 
rick, four  guy  derricks,  Thew  stram  shovel,  drills,  pumps  2-yd. 
Hains  concn  te  mixer  and  trains.  The  quarry  and  crusher  at  this 
site  has  been  operated  throughout  the  year  for  crushed  and  em- 
bedded stone.  ' 

"At  the  <  Vesccnt  highways  the  grading  and  surfacing  are  nearly 
ct>ni[)leted ;  about  15,000  cu.  yd*^.  were  excavated  and  14,500  cu. 
yds.  of  embankment  made,  most  of  this  work  being  done  by  a  35- 
ton  revolving  Thew  steam-shovel,  Watson  wagons  and  rollers. 

"At  dam  No.  3,  lo(»k  No.  7,  Vischer's  Ferry,  tlie  alternate  sec- 
tions of  dam  "  I)  "  were  completed  and  the  river  wall  of  lock  7 
built  to  elevation  204.0  by  l)<ceniber  24,  1008.  The  upper  and 
lower  approach  walls  and  the  river  wall-^  of  the  lock  are  c(»uipleted; 
the  land  wall  of  lock  is  about  TT)  per  cent  done  and  prism  exca- 
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vation  at  lower  approachos  25  per  cent  made.  Al)out  15,000  eii. 
yds.  of  excavation  and  4,000  cu.  yds.  of  embankment  have  been 
made  and  40,000  en.  yds.  of  concrete  and  67  tons  of  metal  j)laced 
in  dam  "  D  "  and  in  lock  7  and  approaches,  besides  800  piles  for 
lower  approach  walls  and  216,700  feet  of  timber  in  cribs  for  upper 
approaches*  The  plant  u?ed  consists  of  two  250-horse-power  com- 
pressors, steam  driven,  two  Lidgerwood  cables,  1,000  feet  long,  4 
traveling  derricks,  2  clam-shell  derricks,  2-yd.  Ilains  concrete 
mixer  and  trains,  drills,  pumps,  etc.,  and  rejij^ir  shops. 

"  On  contract  N^o.  14,  sections  1  and  2,  the  average  daily  force 
has  be<^n  350  men  and  10  teams,  working  eight-hour  shift;  the 
maximnm  daily  force  on  October  23,  1008,  was  470  men  and  17 
teams,  working  eight-hour  shift. 

^*  The  following  table  gives  the  summary  of  work  done  during 
the  year  and  the  total  completed  to  date : 


rrEMS  OF  WORK. 


Cfetfln.  

OrubUn^    eu.  yds. 

All  exaTB-  TO cu.  yds. 

Sleeting  ana  ^.'sclng M.  f  t  B.  If. 

rBat-eks  embankment cu.  yds. 

Seeond-cbas  embankment cu.  yds. 

Lininc cu.  yds. 

Sawed  lamber  (hemlock) M.  ft.  B.  M. 

.^(one  filling  in  cribs cu.  yds. 

Foundation  piles,  16  ft.  long No. 

Foundation  piles,  20  ft  kmg No. 

Mooring  piles,  20  ft.  long No. 

FifBt-cbas  concrete cu.  yds. 

.Seoood-clasB  concrete cu.  yds. 

Rrinfoteed  concrete cu.  yds. 

24-inch  Titrified  pipe lin.  ft. 

Structural  steel lbs. 

lietol  in  lock-gates lbs. 

Metal  in  needk-danoa lbs. 

Metal  in  head-gates lbs. 

Metal  in  reinforcement lbs. 

Sled  eastinp lbs. 

Iron  easting,  plain lbs. 

Iran  castlny,  machined \\n. 

Fender  fastenlnei No. 

fclaice-gatc,  36 x24  ft 


Percent 

Ft«liml- 

Work 

Total 

of  work 

nary 

done 

work 

done 

estimate. 

during 

done 

during 

year. 

to  date. 

year. 

1 

30%    . 

2,976 

46  3 

811,572 

64,780 

186,719 

8 

150 

0.5 

0.5 

0.4 

173.890 

19.658 

29.458 

1.1 

30.560 

512 

10,646 

0.1 

1.300 

777 

777 

59.7 

1.506 

216.7 

216.7 

13.6 

10.485 

2.827 

2.827 

27 

3.401 

787 

787 

23.1 

84 

4 

4 

4.8 

40 

14 

14 

35 

21.000 

10.483 

12.769 

49.8 

211.463 

60.614 

81.207 

28.6 

55 

12.8 

49.8 

23.6 

200 

0 

181 

0 

2.583,027 

29.778 

29.778 

1.1 

845,000 

330 

330 

0.1 

330.000 

1,588 

1,583 

0.5 

280,000 

39.570 

39.570 

14.2 

205,589 

3.034 

6.279 

1.5 

7.000 

3,840 

3.840 

55 

163,000 

61,786 

89.986 

37.7 

55.000 

29.554 

36.414 

54.2 

1.170 

1.014 

1,014 

88 

2 

0.5 

0.5 

25 

Per  cent 
of  work 

done 
to  date 


30 

1 
23 

0 

1 

3 

59.7 
13.6 
27 
23.1 

4 
35 
60 
38 
90.8 
90.7 

1.1 

0 

0 
14 

3 
55 
55 
66.1 
88 
25 


.6 

.4 
.7 
.3 


8 

.7 
.4 


.1 
.5 
.2 


Non.^Thi3  taUe  eovsra  work  on  that  part  of  contract  No.  14  which  i^  sitiatod  within  the  limits  of  Residency 
So.  2,  namely,  sections  1  and  2. 


60  Repoet  of  State  Engineer. 

''  Contract  No.  8.  At  dam  N13.  4,  lock  Xo.  8;  Scotia,  the  Fidel- 
ity Construction  Co.  began  excavating  the  site  of  the  lock  in  Octo- 
ber, 1908,  and  built  a  coffer  about  the  ncrth  span  of  the  dam  during 
the  following  month.  After  remoA'ing  15,000  cu.  yds.  by  steam- 
shovel  and  trains  from  the  lock  site  and  0,000  cu.  yds.  by  orange- 
jK'cl  derrick  and  small  cars  from  the  dam,  operations  were  sus- 
pended about  January  1,  1009,  and  have  not  been  renewed.  The 
Pittsburg  Eastern  Co.  is  building  a  derrick  boat  and  making 
preparations  to  begin  work  on  the  upper  guide-wall  of  lock. 

"  At  dam  ]^o.  5,  lock  No.  9,  Rotterdam,  the  work  of  excavation 
and  concreting  in  the  lock  was  continued  till  December  24,  1908, 
and  resumed  again  early  in  March,  1909.  Good  progress  has  been 
made  here  this  year  in  spite  of  the  difficulties  arising  from  the 
quaky  material  under  the  foundatirm.  The  following  items  show 
this  year's  volumes:  Excavation,  30,000  cu.  yds.;  embankment, 
13,000  cu.  yds.;  1-2^-5  gravel  concrete,  19,000  cu.  yds.;  riprap, 
1,100  cu.  yds.;  foundation  piles,  7,800,  and  metal,  90  tons.  The 
lock  and  guide-walls,  together  with  the  north  span  of  the  movable 
dam,  are  practically  completed  and  some  work  has  been  done  at 
the  south  abutment.  The  plant  used  consists  of  a  No.  CO  Marion 
steam-shovel,  excavating  from  local  pit  the  gravel  washed  for  con- 
crete, stone  crusher  and  washing  and  screening  plant,  two  travel- 
ing derricks,  three  stiff-leg  derricks,  one  guy  derrick,  T.idgc^rwocKl 
cableway,  850  feet  hmg,  steam  pih^-driver,  ll^-yd.  Ilains  concrete 
mixer,  two  10-ton  Vulcan  engines,  cars,  tracks,  pumps,  etc. 

^At  dam  Xo.  G,  lock  No.  10,  Cranes ville,  work  on  the  lower 
<nd  of  lock  and  at  the  movable  dam  has  been  in  progress  for  the 
year,  except  for  the  winter  period,  and  when  moving  to  new  cof- 
fers. The  lock  and  guide-walls  and  the  south  and  middle  spans 
of  the  dam,  inchnling  both  river  piers,  are  about  completed.  The 
north  abutment  and  shore  protection  were  built  under  a  subcontract 
and  finished  earlv  in  1909.  The  amount  of  work  done  is  shown 
in  the  following  ittnis:  Excavatiim,  22,200  cu.  yds.;  embank- 
ment, 11,200  cu.  yd-=. ;  1-2 ^{>-r)  concrete,  9,500  cu.  yds.;  founda- 
tion piles,  1, *>()();  riprap.  o,00()  en.  yds.,  and  metal,  113  tons. 
The  i)Iant  us(m1  wa^,  3  stiff-leg  derrick^,  1  guy  derrick,  derrick 
boat,  washing  and  screening  plant,  l^,{»-yd.  Uains  mixer  and  trains, 
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drills,  pumps,  etc.;  also  small  crusher  and  mixer  at  north  shore. 

"  On  contract  "So,  8,  the  average  force  for  the  construction  season 
was  249  men  and  12  teams,  working  eight-hour  shift;  the  maxi- 
mum force,  during  the  week  ended  October  23,  1908,  was  352 
men  and  18  teams,  working  eight-hour  shift. 

"  The  following  table  gives  the  summary  of  work  done  during 
the  year  and  the  total  completed  to  date : 


ITEMS  OF  WORK. 


dearinK lump  sum 

Excavation cu.  yds. 

Shwtlng  and  bracing f  t.  B.  M. 

Embanlonent < cu.  yds. 

White  oak  sawed  lumber ft.  B.  M. 

Foundation  iHea,  16  ft.  long No. 

Foundation  piles,  18  ft.  long No. 

Foundation  i^Oea,  20  ft.  long No. 

Foundation  piles,  25  ft.  long No. 

Foundation  piles,  30  ft.  long No. 

Wooden  sheet-pding ft.  B.  M. 

Seeood-claaB  cnished  stone  concrete.cu.  yds. 

Third-daas  eoncrete cu.  yds. 

Ballast  (crushed  stone) cu.  yds. 

Seeoad-claas  stone  paving sq.  yds. 

Fint-class  riprap cu.  yds. 

Second-class  riprap cu.  yds. 

Thizd-daas  riprap cu.  yds. 

Fourth-claas  riprap * cu.  yds. 

Iran  castings lbs. 

Structural  steel lbs. 

Metal  reinforcement lbs. 

Shoes  and  anchorages each 

Upper  lock-gates each 

Hwing  beams  for  needle-dams each 

Needks each 

Supports  for  valve-eeats each 

Lock-valves each 

Second-class  gravel  concrete cu.  yds. 

(kouted  filling cu.  yds. 

Gravel  ballast cu.  yds. 

Removing  concrete. cu.  ft. 

Upper  lode-gates each 

Lower  lock-gates each 

Emergency  pOlng tin.  ft. 


Preliminary 
estimate. 


367.886 

100.000 

60.040 

4.000 

3.258 

4.105 

1.100 

10.852 

350 

446.560 

♦72,912 

1,610 

3.000 

13.950 

3.990 

6.727 

700 

10.005 

33.000 

3.743.629 

493.895 

100 

t.034 

6 

186 

12 

12 

♦19.000 

4,200 

1,000 

360 

6 

6 

88,650 


Work  done 
during  year. 


0.33 

73.230 

23.700 

22.445 

1.160 

514 

1,573 

15 

1.956 

0 

152.800 

2.750 

746 

0 

2 .399 

817 

1,442 

154 

1.489 

9.890 

58,725 

151.888 

23 

0 


186 

3 

1 

21.632 

1.306 

605 

0 

•  1 

1 

32.343 


.56 


87 
60 


Percent 

Total  work 

of  work 

done  to  date. 

done  dur- 

ing year. 

1 

.33 

220.367 

19.9 

39.500 

23.7 

33,527 

32.6 

2,280 

29 

672 

15.8 

1.822 

38.3 

135 

0.7 

8.319 

18 

262 

0 

236.400 

34.2 

4.812 

3 

751 

46.4 

24 

0 

2.715 

17.3 

817 

20.4 

1.550 

21.4 

376 

22 

2.214 

14.0 

20.581 

30 

74.161 

1.5 

187.377 

31.2 

23 

23 

.034 

0 

2.32 

9.5 

186 

100 

8 

25 

4 

8.2 

45.219 

23.6 

2.774 

32.5 

655 

60.5 

360 

0 

1.94 

32.2 

1.65 

27.4 

46,449 

36.4 

Percent 

of  work 

done  to 

date. 


100 
60.1 
39.5 
48.6 
67 

20.6 
44.1 
12.5 
76.6 
74.8 
52.9 
5.2 
46.6 
0.8 
19.5 
20.4 
23.2 
53.6 
22.1 
62.3 
1.9 
38 
23 

100 
38.6 

100 
67 
33 
49 
65.9 
65.5 

100 
32.3 
27.5 
52.3 


1 


♦  Second-«laflB  gravel  concrete  estimated  as  75,000  cu.  yds.;  second-class  crushed  stone  concrete  estimated  as 
17,000  cu.  yds. 
f  This  amount  of  work  done  before  typs  of  gate  was  chmged  by  a'teratnas. 


"  The  work  of  this  residency  amounted  to  $942,000  for  the  fiscal 
year.  The  contractors'  average  force  equals  599  men  and  22 
teams,  working  eight-hour  shift ;  their  maximum  forces  equal  822 
men  and  85  teams,  working  eight-hour  shift.  The  engineering 
forces  are:  One  Eesidont  Enginoer,  4  Assistant  Engineers,  25 
Assistants  and  6  Inspectors." 
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Resident  Engineer  E.  A.  Lamb  reports: 

"  This  residency  includes  dredging  <'ontracts  Nos.  20-B,  .20-C 
and  20-D,  extending  from  lock  10,  near  Mindenville,  to  deep 
water  just  below  the  aqueduct  at  Rexford  FIat«i.  The  total  length 
of  the  three  contracts  is  54.3  mil(^. 

"  These  contracts,  20-B,  20-C  and  20~D,  together  with  20-A, 
have  in  different  forms  hcdn  unsuccessfully  submitted  to  bidders 
several  times  since  October,  1907.  The  bids  upon  which  the  con- 
tracts were  awarded  were  oix^ned  July  13,  1909.  Contract  No. 
20-B  was  awarded  to  S.  Pearson  &  Son,  Inc.,  of  Long  Island  City, 
N.  Y.,  the  contract  being  executed  August  2,  1909.  Contracts 
20-C  and  20-D  were  awarded  to  the  American  Pipe  and  Con- 
struction (/O.  of  Philadelphia,  Pa.,  the  contracts  being  executed 
August  18,  1909. 

"  On  August  2,  1909,  I  was  assigned  to  work  in  charge  of 
contracts  Nos.  20-B,  20-C  and  20-D,  and  was  instructed  to  es- 
tablish an  office  in  the  old  Guy  Park  House,  Amsterdam,  N.  Y. 
A  field  party,  consisting  of  1  x\ssistant  Engineer,  1  Rodman,  1 
Chainman,  1  Axeman,  and  1  Laborer,  was  sent  out  about  Septem- 
ber 1,  1909.  The  field  work  has  consisted  of  placing  hubs  on  the 
base  line,  corresponding  to  the  stations  on  the  center  line  of  the 
proposed  canal,  setting  rang(  s,  Cross-sectioning  some  piers  near  the 
St.  Johnsville  bridge  and  measuring  large  boulders  in  the  river 
between  Mindenville  and  Fort  Plain. 

*'  ContraH  No,  20^B.  During  the  months  of  August  and  Sep- 
tember the  contractors  erected  a  plant  near  Fort  Plain  railroad 
station  for  doing  some,  at  least,  of  the  excavation  of  rcxjk  in  the 
prism  '  in  the  dry.'  They  have  also  broken,  by  blasting,  the  largo 
boulders  in  the  river  betwet^n  Mindenville  and  Fort  Plain,  and 
did  about  lt*^5  cu.  yds.  of  ex(^avation.  consisting  of  removing  stone 
in  old  bridge  piers  near  St.  Johnsville  to  Hough  creek,  to  be  used 
for  riprap  and  j)aving  in  the  stream  entrance. 

"  On  September  .30,  1909,  no  work  had  lxH}n  done  on  either  con- 
tract No.  20-C  or  contract  No.  20-D." 
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Erie  Canal,  Residency  No.  3. 

Resident  Engineer  F.  P.  Williams  reports: 

"  The  limits  of  the  residency  are  old  lock  27  near  Cranesville, 
at  the  east  end,  and  old  lock  34  near  Mindonville,  at  the  west 
end,  covering  a  length  of  34.4  miles  along  the  Mohawk  river.  This 
report  is  of  preliminary  work  executed  on  this  residency  and  also 
on  contract  No.  17  and  that  portion  of  c*.>ntract  No.  14  lying  within 
these  limits. 

"  Surveys.  The  surveys  for  32  parcels  of  appropriated  lands 
on  the  dredging  contracts  were  made  during  the  year.  This  work 
has  heen  done  by  parties  on  construction  work,  as  time  permitted. 
The  engineering  work  necessary  for  construction  work  at  the  five 
different  locks  and  dams  on  the  residency  has  been  done  as  far  as 
the  work  of  the  contractors  has  required,  and  measurements  taken 
each  month  for  estimates.  Gage  readings  have  been  taken  each 
Friday  at  Amsterdam,  at  St.  Johnsville  and,  until  a  regular  gage- 
reader  was  established  in  the  spring,  at  Canajoharie. 

"  Office  worlv.  The  appropriation  maps  for  52  parcels  of  land 
on  the  dredging  contracts  of  the  residency  have  been  revised,  com- 
pleted and  checked.  Completed  tracings  for  8  parcels  at  stream 
entrances,  contract  No.  20-B,  completed  tracings  for  12  parot^ls 
at  stream  entrances,  contract  No.  20-C,  and  complete  d  tracings  for 
8  parcels  at  stream  entrances,  contract  No.  20~D,  were  sent  to  the 
head  office  at  Albany.  The  searches  for  70  parcels  of  appropriated 
lands  have  been  well  advanced  toward  completion  and  the  assessed 
values  obtained.  During  the  winter  months  the  engineering  force 
has  been  employed  in  preparing  estimates  of  construction  work 
(lone  during  the  season  of  1008  in  final  estimate  form.  Reports 
on  about  half  a  dozen  Court  of  Claim  cases  have  bc*en  prepared. 

"  On  February  1,  by  direction  of  the  State  Engineer  and  Sur- 
veyor, T  was  placed  in  charge  of  the  construction  work  on  con- 
tract No.  14,  Residency  No.  3,  to  succeed  ^Mr.  S.  ^f.  Savage,  who 
accepted  the  position  of  Engineer-Secretary  with  the  Advisory 
Board  of  Consulting  Engineers. 

"  During  the  past  summer,  contracts  Nos.  20-B,  20-C  and  20-D, 
comprising  the  dredging  work  in  the  Mohawk  river  across  this 
residcncv  have  been  let.     ]\lr.  E.   A.  Lamb,  Resident   Engineer, 
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has  been  placed  in  charge  of  this  dredging  work  and  will  report 
relative  to  the  same. 

^'Contract  No.  17.  On  this  work,  which  includes  the  construc- 
tion of  dam  7,  lock  11,  at  Amsterdam  and  dam  8,  lock  12,  at 
Tribes  Hill,  the  contractor,  Alexander  ^furdoc^h,  has  advanced  the 
work  steadily  and  completed  the  following: 

"At  dam  7,  lock  11,  Amsterdam:  Tho  concrete  of  lock  and 
guide-walls  commenced  in  1008  has  been  practically  completed. 
The  bank  protection  and  south  span  of  dam,  which  were  in  prog- 
ress of  construction  last  year,  were  completed  during  the  fall  of 
1908.  The  north  span  of  the  dam  has  been  completed  during  the 
past  season.  The  principal  items  left  to  be  done  at  this  site  are 
the  construction  of  the  middle  span  of  dam  and  the  erection  of 
the  steel.  The  engineering  wnrk  has  been  in  charge  of  Mr.  M. 
E.  James,  Assistant  Engineer,  and  party,  at  Amsterdam. 

"At  dam  8,  lock  12,  Tribes  Hill :  The  south  span  of  dam  and 
pier,  which  were  in  progress  of  construction  at  the  close  of  last 
year's  report,  have  been  practically  completed.  The  construction 
of  the  lock  has  been  rapidly  advanced  during  the  preseoit  year. 
The  enffineerinoc  work  has  been  in  charire  of  Mr.  A.  E.  Steere,  As- 
si^tant  Engineer,  and  party,  with  an  office  at  Tribes  Hill. 

"  General  remarks,  contract  1 7 :  I'he  contractors  have  employed 
extension  coffer-dams,  a  dozen  pumps,  two  steam-shovels,  several 
derricks  of  different  types,  pile  drivers,  dinkeys,  cars,  a  cable- 
way  and  two  different  crushing  and  mixing  plants,  several  steam 
drills,  etc.,  in  progressing  this  work.  Half  the  contract  work  has 
be  en  completed  to  date.  The  average  daily  force  employed  by  the 
contractors  at  both  sites  at  the  height  of  the  season  numbered  about 
300  men. 
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"  The  following  tabic  shows  the  items  of  work  done,  the  per- 
centage completed  to  date,  etc. : 


ITEMS  OF  WORK. 


Clearins 

All  excsTation cii.  yds. 

Drilling  bolt  holes  in  rock lin.  ft. 

Sheeting  and  bracing ft.  B.  H. 

Forming  embankment cu.  yds. 

Puddle cu.  yds. 

Sawed  lumber,  white  oak — ft.  B.  M. 

Foundation  i^les,  15  ft.  long No. 

Foundation  piles,  1 6  ft.  long. No. 

Foundation  piles,  20  ft.  long No. 

Sted  sheei-piling sq.  ft. 

Wooden  sheet-pUing ft  B.  M. 

Sccond-^laas  concrete cu.  yds. 

Thiid-class  concrete cu.  yds. 

Wash-wall cu.  yds. 

Ballast cu.  yds. 

Hand-laid  riprap cu.  yds. 

First-claaB  riprap cu.  yds. 

Scoond-clasB  riprap cu.  yds. 

Fourth-class  riprap cu.  yds. 

Iron  casting^. . . '. lbs. 

Structural  steel lbs. 

Metal  reinforcement lbs. 

Cast  inm  shoes,  dam  7 No. 

Cast  iron  shoes,  dam  8 No. 

VaJre-seat  sui^orts No. 

Upper  lock-gatiss No. 

Lower  lock-gates No. 

Needle-dams No. 


Preliminary 
estimate  as 
affected  by 
alterations. 


Lump  sum. 

185,336 

150 

100,000 

33,000 

225 

3.000 

547 

1,100 

500 

700 

75.000 

49,977 

1.794 

7.000 

1,021 

4.200 

4,300 

5.300 

4.310 

25.000 

2,617.000 

182,247 

38 

32 

8 

4 

4 

4 


Done  during 

year  by 

Alex.  Murdoch. 


51.320 

0 

56,000 

15,244 

65 

1.248 

288 

279 

0 

0 

20,227 

25,006 

719 

56 

309 

2.439 

2.576 

1.967 

1.962 

11.135 

36.180 

97,307 

24 

16 

5 

21 .8%  of  1  gate. 

21%  of  1  gate. 

32.1%  of  one. 


Percent 

Total  work 

of  work 

done  to  date. 

done  dur- 

ing year. 

127,731 

""27!7 

100 

0 

73,849 

56.0 

17,988 

46.2 

156 

28.9 

1.248 

41.6 

495 

52.7 

931 

25.4 

342 

0 

573 

0 

58.418 

27 

37,464 

50 

1,037 

40.1 

56 

0.8 

633 

40 

3.594 

58.2 

2,787 

59.9 

3.505 

87.1 

3.046 

45.5 

17,951 

44.5 

36.909 

1.4 

147,317 

53.4 

24 

63.2 

16 

50 

6 

62.5 

21.8%  of  1  gate. 

5.8 

21%  of  1  gate. 

5.2 

45.1%  of  one. 

8.0 

Percent 

of  work 

done  to 

date. 


80 
69 

66.0 
73.8 
54.5 
60.7 
41.6 
90.5 
84.6 
66.4 
Finished 
77.9 
74.9 
57.8 

0.8 
62 

85.5 
64.8 
66.1 
70.7 
•  71.8 

1.4 
80.8 
63.2 
50 
75 

5.5 

5.2 
11.3 


''  Contract  No.  14,  Section  3 :  On  this  work,  which  includes  the 
construction  of  dam  1)  and  lock  13  at  Yosts,  the  construction  of 
dam  10  and  lock  14  at  Canajoharie,  the  construction  of  dam  11 
and  lock  15  at  Fort  Plain,  and  the  construction  of  a  retaining  dam 
at  Mindenville,  the  contractors,  Aeme  Engineering  and  Contract- 
ing Co.,  have  advanced  the  work  rapidly  during  the  year  as  follows: 

^'At  dam  0.  lock  13,  Yo<ts:  The  land  wall  and  upper-guide-wall 
of  the  lock,  which  WTre  in  progress  of  construction  at  the  close  of 
last  year's  report,  were  practically  completed  in  the  fall  of  1908. 
During  the  present  season  the  lower  guide-wall  has  been  con- 
structed, the  upix?r  part  of  the  floor  of  the  lock  and  the  river  wall 
commenced,  and  the  excavation  for  the  south  span  of  dam  about 
completed.  The  subcontractors  have  employed  a  hydraulic  dredge 
for  excavating  and  pumping,  al^o  three  large  traveling  derricks, 
an  extensive  washing  and  mixing  plant,  cars,  pumps  and  sundry 
smaller  plant  in  progressing  the  work.  The  engineering  work  has 
been  in  charge  of  iMr.  E.  I),  nendricks,  Assistant  Engineer,  and 
party,  at  field  office  on  the  site. 
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"At  dam  10,  lock  14,  Canajoharic:  The  stripping  at  lock  site 
was  commenced  in  the  fall  of  1908.  During  the  present  season, 
the  excavation  at  lock  and  guide-walls  has  been  well  advanced  and 
the  concrete  for  the  lower  guide-wall  completed,  the  land  wall 
nearly  completed.  The  excavation  work  has  been  difficult  on  ac- 
count of  the  soft  nature  of  the  material.  The  concrete  for  the 
apron  of  the  north  span  of  dam  has  been  completed  and  the  riprap 
for  the  same  has  been  commenced.  The  contractors  have  employed 
a  steam-shovel,  dinkeys  and  cars,  three  large  traveling  derricks, 
a  concrete  mixing  plant,  pumps,  etc.,  in  progressing  the  work.  The 
engineering  work  has  been  in  charge  of  Mr.  Lewis  Bartlett,  As- 
sistant Engineer,  and  party,  with  office  at  Canajoharic. 

"At  dam  11,  look  15,  Fort  Plain:  The  work  on  the  north  span 
of  dam  in  progress  at  the  close  of  last  year's  report  has  been  ad- 
vanced and  practically  com})leted.  The  remainder  of  concrete  in 
the  river  wall  of  lock  has  been  laid  and  the  lower  guide-wall  con- 
structed. The  south  span  of  dam  has  been  about  completed  and 
the  pier  connneuoed.  The  balance  of  the  work  remaining  to  be 
done  is  finishing  up  small  portions  of  work  nearing  comploticm 
and  the  steel  work,  except  the  lock-gates  and  needle-beams,  which 
have  been  set.  The  contractors  have  employed  a  cableway,  dinkeys, 
cars,  two  large  traveling  derricks,  pumps  and  sundry  small  plant 
in  progressing  the  work.  The  engineering  work  has  been  in  charge 
of  Mr.  Lewis  Bartlett,  Assistant  Engineer,  and  party,  with  an 
office  at  Fort  Plain. 

"At  Mindenville  retaining  dam:  The  work  at  the  Mindenville 
retaining  dam,  which  was  commenc<^d  during  1908,  has  been  ad- 
vanced and  is  practically  completed,  under  the  dire<*tion  of  As- 
sistant Engineer  Neuscliwander. 

"General  remarks,  contract  14,  section  »3:  The  average  daily 
force  on  the  four  jobs  on  contract  1 1-,  at  the  height  of  the  season's 
work,  was  about  450  men.  The  river  and  weather  conditions 
have  been  favorable  for  river  work  during  the  past  s<^'ason. 

"  General  residency  remarks:  The  residency  office  has  been  con- 
tinued in  the  old  Guy  Park  House  at  Amsterdam,  appropriated 
by  the  State  for  construction  purposes. 


Eastern  Division  :    Barge  Canal. 


67 


"  The  following  table  shows  the  amount  of  work  done,  etc.,  on 
that  portion  of  contract  No.  14  within  Residency  No.  3 : 


rrEMS  OF  WORK. 


Clearing lump  sum 

All  exeavitioa eu.  yds. 

Sheeting  and  faracmg ft.  B.  M. 

Forming  embankment .cu.  yds. 

Sawed  lumber,  vellow  idne f  t  B.  11 

Sawed  lumber,  bemlocK ft.  B.  11 

Sawed  lumber,  white  oak ft  B.  M 

Skne  filling  in  cribs cu.  yds 

Foundatioa  piles,  10  ft.  long No 

Foundatkm  piles,  14  ft  long No. 

Foundation  piles,  16  ft  long. No. 

Foundation  piles,  20  ft  long No. 

Wooden  aheet-pi^g ft  B.  If . 

Secocd-dasB  concrete cu.  yds. 

Third-elasB  concrete eu.  yds. 

Serond-dasB  stone  paving cu.  yds. 

Third  class  atcne  paving cu.  yds. 

Ballast cu.  yds. 

rirst-elasB  riprap cu.  yds. 

Second-elasB  riprap eu.  yds. 

Thiid-claas  riprap cu.  yds. 

FoortlihclasB  riprap cu.  yds. 

Siroetomi  steel lbs. 

Uetal  in  lock-gates lbs 

Metal  in  needle-dams lbs. 

Ifetal  reinforcement. lbs. 

Iron  eaatinpi,  plain. .'. lbs. 

Inm  easttngi,  machined lbs. 

Cast  iron  shoes  for  uprights lbs. 


IVeliminary 

Percent 

estimate. 

Work  done 

Total  work 

of  work 

including 

during  year. 

done  to  date. 

done  dur- 

alteratlona. 

ing  year. 

150 

217.S9*' 

'  "34" 

423.165 

146,225 

83,412 

43,122 

46.734 

52 

65.877 

14.214 

14.660 

22 

115.890 

8,972 

27.615 

3 

64,962 

7.047 

49.094 

11 

7.000 

800 

6.155 

11 

1.400 

179 

1.181 

18 

70 

37 

37 

53 

1.500 

19 

19 

1 

2.562 

650 

721 

25 

17 
38,496 

96 
38.496 

""33" 

115,270 

75,199 

29,618 

35,379 

39 

1.280 

333 

472 

26 

3.577 

120 

120 

3 

460 

42 

42 

9 

2,263 

382 

394 

17 

2.847 

150 

283 

5 

7.460 

1,370 

1.530 

18 

942 

87 

87 

9 

8,607 

2.153 

2.200 

25 

2.526.966 

15,418 

19,223 

0.6 

566.400 

138.219 

138,219 

24 

246.000 

55,050 

55,050 

22 

198.769 

38,889 

43.035 

19 

34.900 

11.815 

11,815 

34 

22.200 

11,342 

11,342 

51 

86.000 

37.708 

37.708 

44 

Per  cent 

of  work 

done  to 

date. 


40 
51 
56 
22 
24 
76 
87 
84 
53 
1 
28 

'33" 
47 
37 

3 

9 
18 
10 
20 

9 
25 

0.' 
24 
22 
22 
34 
51 
44. 


Erie  Canal,  Eesidexcy  No.  4. 

Resident  Engineer  Philip  H.  Dater  reports : 

"  Residency  No.  4  of  the  Erie  canal  extends  from  a  point  2,400 
foot  east  of  lock  No.  34  of  the  present  canal  at  Mindenville,  Mont- 
gomery county,  to  the  west  line  of  Herkimer  county  at  the  easterly 
boundary  of  the  city  of  Utica.  The  total  length  of  the  Barge  canal 
within  the  limits  of  the  residency  is  27.8  miles.  For  purposes  of 
construction  the  work  is  divided  into  the  following  contracts,  all  of 
which  are  let: 

"  Contract  No.  1 8,  land  line  from  Yj  mile  east  of  Mindenville 
to  Indian  Castle.     Length,  3.03  miles.     Contract  price,  $859,460. 

"  Contract  No.  20-A,  land  line  and  dredging  from  Indian  Castle 
to  Little  Falls.     Length,  4.5  miles.     Contract  price,  $490,592.50. 

"  Contract  No.  31,  land  line  through  Little  Falls.  Length,  1.01 
mile?.     Contract  price,  $820,770.43. 


68  Report  of  State  Engineer. 

"  Contract  Xo.  J]0,  land  lines  and  dredging  from  Little  Falls 
to  Sterling  enek.  Length,  14.G2  miles.  Contract  price, 
$2,591,006.50. 

"  Contract  Xo.  20,  laTid  line  from  Sterling  creek  to  the  Oneida- 
ITerkimer  connty  line.  Length,  4.0  miles.  Contract  price, 
$683,713.06. 

"  Contract  Xo.  13.  The  super-^trnctures  for  two  bridge  s  on  con- 
tract Xo.  18  arc  included  in  th\<  contract. 

"  The^  contracts  include  all  the  main  work  to  be  done  on  this 
residency.  The  following  remains  to  be  put  under  contract:  On 
contract  Xo.  18,  temporary  locks  near  East  Canada  creek  and  a 
bridge  near  Kocky  Rift  dam;  on  contract  Xo.  31,  the  removal  of 
existing  locks  and  the  building  of  one  lift  and  one  fixed  bridge; 
on  contract  Xos.  1-8,  29,  30  aiul  31,  machinery  for  operating  locks. 

"  The  following  stateuient  shows  the  progress  made  on  construc- 
tion work  and  on  plans  for  the  various  contracts  on  tliis  residency. 

*'  Contract  No.  18.  This  contract  begins  at  the  eastern  end  of 
the  residency  and  provides  for  the  construction  of  lock  Xo.  10  at 
!^^indenville,  a  retaining  dam  and  substructure  for  a  guard-gate 
at  Indian  Castle,  substructures  for  two  highway  bridges,  3.03  miles 
of  standard  land  line,  a  temporary  canal  around  lock  Xo.  10  and 
various  incidental  structures.  The  contract  was  let  on  December 
28,  1900,  to  the  O'Brien  &  Iloolihan  Contracting  Co.  of  Syracuse, 
X.  Y.  Work  was  l)egun  on  January  31,  1907.  During  the  year 
ended  September  30,  1909,  the  following  work  has  been  done: 

^^  The  masMury  for  lock  Xo.  10,  including  the  guide-walls  and 
the  j>ower  house,  has  been  completed.  Embankment  and  stone 
j)rotection  around  the  lock  have  been  practically  completed.  Mat(»- 
rials  for  the  lock-gates  and  needle-beanvs  have  been  delivered,  but 
not  erected.  The  substructures  for  the  two  highway  bridges  and 
for  the  guard-gate  have  been  nearly  completed.  The  retaining 
dam  at  Ca«tle  Creek  is  finished. 

"  Excavation  by  dredge  and  building  embankment  has  been 
in  progress  between  Sla.  1020  and  the  guard-gate,  also  betwt^en 
Sta.  3919  and  Stn.  39r>L  The  dredge  work  was  done  under  sul)- 
contract  by  the  Central  Dredging  Co.  of  Cleveland,  O.  Xo  portion 
of  the  ])rism  is  entirely  com])b*ted. 
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'  Old  bridges  Nos.  124  and  126  have  been  moved  to  a  temporary 
location  during  the  construction  of  new  bridges  and  old  bridires 
Xos.  127,  128  and  129  have  been  removed. 

"  Under  alteration  ^STo.  5  a  change  of  center  line  has  been  made 
between  Sta.  3973  and  Sta.  4028.  The  new  location  is  90  feet 
north  of  the  old.  Under  the  new  plans  the  tow-path  bank  along 
the  north  side  of  the  existing  canal  is  not  removed,  thus  allowing 
the  excavation  to  be  made  without  disturbing  navigation  in  the  old 
canal.  A  portion  of  the  western  end  of  this  new  location  has  been 
excavated  this  season. 

"Alteration  Xo.  6  provides  for  the  u^e  of  gravel  in  place  of 
broken  stone  in  concrete. 

"  The  progress  of  the  contract  work  has  been  slow,  but  the 
results  are  satisfactory.  A  large  amount  of  steam-shovel  excava- 
tion along  the  line  of  the  existing  canal  is  contemplated  as  soon 
as  navigation  closes.  The  structures  on  this  contract  are  nearly 
complet(d,  practically  all  the  remaining  work  being  prism  construc- 
tion.    The  work  is  44.7  per  cent  completed. 

"  This  contract  was  in  charge  of  l^^r.  Geo.  T.  Oakley,  Assistant 
Engineer,  up  to  June,  1909,  and  since  June,  Mr.  E.  E.  Kendall, 
Assistant  Engineer,  has  been  in  charge. 

"  The  following  summary  shows  tbe  amount  of  work  put  under 
contract  and  the  amount  done  up  to  S<^ptemlx^r  CO,  1009,  including 
alterations  in  force  and  extra  work  orders : 


FFEMS  OF  WORK. 


Gkaring lumpsum.. 

Grubbing eu.  ydsJ 

All  ezeayatkm cu.  yds. 

Embankment cu.  yds. 

Lininc cu.  yds. 

Sawed  lumbar M.  ft.  B.  BL 

Lumber  in  niitcr-fiilb N.  ft.  B.  M. 

Sheeting  and  bracing M.  ft.  B.  M. 

Foundation  piles,  13  ft.  long No. 

Pbnndation  piles.  20  ft.  kmg No. 

Seeood-daaB  concrete cu.  yds. 

Rdnforeed  oooerete cu.  yds. 

Grouted  filling cu.  yds. 

Firet-claas  masonry  coping cu.  yds. 

Wash-wall cu.  ydi. 

Gobbleatone  paving sq.  yds. 

Ballast cu.  yds. 

Third-claaB  riprap ^ cu.  yds. 

Pourtlndaa  riprap cu.  yds. 

Structural  steel lbs. 

Metal  reinforoemeni lbs. 


Preliminary 

Per  cent 

Per  cent 

estimate, 

Work  done 

Total  work 

of  work 

of  work 

inrbdingall 

during  year. 

done  to  date. 

done  dur- 

done to 

'  alterations. 

ing  year. 

date. 

1500 

9400 

80 

24.100 

2.713 

10.532 

11 

43.5 

044.070 

107.000 

373.048 

11.5 

39.5 

516.920 

15.141 

158.519 

3 

30.5 

2.140 

320 

320 

15 

15 

1.7 

0 

0 

0 

0 

2 

0 

0 

0 

0 

50 

11.3 

22.8 

22.5 

45.5 

120 

0 

108 

0 

90 

140 

76 

104 

54.5 

74.5 

23.918 

3.074 

22.384 

13 

Completed 

486 

316 

378 

&5 

77.5 

0 

0 

0 

0 

0 

5 

0 

0 

0 

0 

30.470 

0 

0 

0 

0 

50 

0 

0 

0 

0 

100 

90 

90 

90 

90 

150 

0 

0 

0 

0 

2.605 

215 

549 

8.5 

21 

22.640 

1.810 

14.432 

8. 

63.5 

55.594 

18.513 

29.837 

33.5 

53.5 
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ITEMS  OF  WORK. 


Ftrelimlnaiy 

estimate, 

including  all 

alterations. 


Work  done 
during  year. 


Oast  iron  pipe,  laid ll». 

Steel  casUngi Ibe. 

Iron  castingi,  plain lbs. 

Iron  eastingi,  machined lbs. 

Wooden  fencing lin.ft. 

Upper  lock-gates No. 

Lower  lock-gates No. 

Upper  needle-dam No. 

Lower  needJe-dam No. 

Lock-valves No. 

Removal  of  bridge  supentructure No. 

Maintaining  traffle lump  sum 

Deduct  for  buildingi  removed lump  sum 

Deduct  for  sheeting  and  bracing  previously 

used ft  B.  M. 

Second-class  concrete  in  place  of  grouted  filling 
Second-class  gravel  concrete cu.  yds. 

Extra  Work. 

Lining  temporary  canal cu.  yds. 

Steel  sheet-piling. sq.  ft. 

Preparation  of  WO  sand  baga lump  sum 

Unlng  temporary  tow-path cu.  yds. 

Widening  approach',  temporary  canal,  .cu.  yds. 
Laying  pipe  to  drsin  water  from  oellnrs. . . 


343.000 

4.000 

14.830 

9.000 

3,448 

2 

2 

1 

1 

4 

11 

$2,000 

$3,000 

10.343 

950 

4.240 


0 

261 

1,125 

0 

0 

0.01 
0.07 
0 

0.06 
0.36 
3.5 
$300 
0 

10,343 

61 

1,135 


0 
0 
0 
0 
0 
0 


Total  work 
done  to  date. 


0 

3.650 

14.508 

8.150 

0 

0.09 
0.095 
0.07 
0.06 
0.36 
8.5 
$800 
$3,000 

10.343 

894 

1.135 


252 
8.000 

$32 

1.000 

2.172 

$1,144 


Per  cent 
of  work 
done  dur- 
ing year. 


.5 
.5 


0 

6. 

7 

0 

0 

0.5 

3.5 

0 

6 

9 
32 
15 

0 


Bcr  cent 

of  work 

done  to 

date. 


0 

91 

98 

90 

0 

4 

4 

7 

6 

9 

77 

40 

100 


5 
75 


100  100 

6.5     Completed 
20.5  26.5 


0 
0 
0 
0 
0 
0 


100 
100 
100 
100 
100 
100 


'^  Contract  No,  13.  This  contract  includes  in  part  the  super- 
structures for  two  highway  bridges  on  contract  No.  18.  The  con- 
tract was  let  on  ?fovemb:T  7,  1908,  to  the  Penn  Bridge  Co.  of 
Beaver  Falls,  Pa.  The  steel  work  has  been  fabricated  in  the 
shops,  but  none  of  it  has  been  erected. 

"  Contract  No,  20-A.  This  contract  begins  at  the  west  end  of 
contract  No.  18  and  extends  to  the  east  end  of  contract  No.  31  at 
Little  Falls.  The  work  inelud<  s  0.7  mile  of  land  line  at  the  ea^t- 
crn  end  and  3.8  miles  of  dredsrinir  in  the  Mohawk  river  between 
Rocky  Rift  dam  and  Little  Falls.  The  contract  was  let  on  August 
20,  1909,  to  Houston  Barnard,  of  R<x'he?ter,  X.  Y.  Work  has  not 
been  begun. 

"  Contract  No.  31.  This  contract  provides  for  the  construction 
of  lock  No.  17.  a  guard-gate,  bridge,  retaining  walls  and  one  mile 
of  land  line  through  the  city  of  Little  Falls  and  for  the  building 
of  a  movable  crest  on  the  Rocky  Rift  dam  and  the  superstructure 
of  the  Indian  Oastle  guard-gate.  This  contract  was  let  on  Sep- 
tember 2,  1908,  to  Casey  &  IVfurray,  of  Rochester,  N.  Y.  Work 
was  l)eguii  on  S('])teml)cr  12,  1908. 

"  The  south  wall  of  lock  No.  17  and  a  timber  tow-path  around 
it  were  built  during  the  winter,  thus  avoiding  the  u?=e  of  a  coifer- 


Eastern  Division:    Barge  Canal.  Yl 

dam  in  the  bed  of  the  old  canal.  During  the  summer  excavation 
for  the'  north  wall  and  lock  chamber  has  been  carried  nearly  to 
completion,  the  north  wall  being  ready  for  concrete.  Most  of  the 
excavation  from  the  lock  was  dumped  in  the  large  spoil  bank  in 
the  river  near  Sta.  4305. 

"  Excavation  of  rock  for  prism  has  been  made  from  Sta.  4307 
to  Sta.  4313,  the  stone  being  crushed  for  concrete  use.  The  re- 
taininiT  wall  on  the  north  side  of  the  canal  from  Sta.  4301  to  Sta. 
4305  has  been  built  and  work  begun  on  the  wall  running  westward 
from  Sta.  4308. 

"  Dnring  the  winter  of  1908  the  high  cliflf  on  the  south  side  of 
the  canal  from  Sta.  4317  to  Sta.  4322  was  excavated  and  the  wall 
along  the  north  side  opposite  to  it  was  nearly  completed.  This 
work  was  done  by  the  P.  B.  McCaghey  Co.  of  Little  Falls  under 
subcontract. 

"  The  western  end  of  the  contract  from  old  lock  No.  38  to 
Hansen  Ave.  bridge  has  been  sublet  to  Lathrop,  Shea  &  Henwood, 
of  Buifalo,  N.  Y.  Their  work  has  consisted  of  building  the  retain- 
ing wall  along  the  north  side  of  the  old  feeder  from  Bellinger  St. 
to  Hansen  Ave.,  some  excavation  of  prism,  building  Hansen  Ave. 
bridge  and  approaches,  raising  the  river  bridge  leading  to  Hansen 
island  and  drilling  rock  preparatory  to  winter  excavation  with 
steam-shovel. 

"  Under  aii  extra  work  order  dated  May  5,  1900,  fenders  have 
been  placed  on  the  timber  tow-path  around  lock  No.  17. 

"  The  following  alterations  have  been  put  in  force :  No.  1,  chang- 
ing the  size  of  broken  stone ;  No.  2,  modifications  of  power  house 
at  lock  No.  17. 

"  Progress  on  this  contract  has  been  rapid  and  the  work  good. 
The  percentage  of  work  done  to  date  is  34.3,  which  is  7  per  cent 
ahead  of  the  elapsed  time. 

"  The  engineering  work  on  this  contract  has  been  in  charge  of 
Mr.  Frederick  W.  Harris,  Assistant  Engineer. 
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"  The  following  summary  shows  the  amount  of  work  put  under 
contract  and  the  amount  done  up  to  September  30,  1909;  includ- 
ing alterations  in  force  and  extra  work  orders: 


ITEMS  OF  WORK. 


Clearing lump  sum 

Excavation cu.  yds. 

Removal  of  dam  masonry en.  yds. 

Round  bradng. lln.  ft 

SheetinK  and  bracing M.  f t.  B.  M. 

Channeling sq.  ft. 

Embankment cu.  yds. 

Lining cu.  yds. 

Puddle cu.  yds. 

Sawed  lumber If .  ft.  B.  H. 

Lumber  in  mlter-sllls  and  gates. M.  ft.  B.  M. 

Lumber  in  needles M.  ft.  B.  M. 

Round  timber lin.  ft. 

Second-class  concrete cu.  yds. 

Reinforced  concrete cu.  yds. 

Flrst-dass  masonry  coping cu.  yds. 

Dry  retaining  wall cu.  yds. 

Thlrd-clasB  stone  paving sq.  yds. 

Cobblestone  paving sq.  yds. 

Flnt-claas  riprap cu.  yds. 

Fourth-dass  riprap cu.  yds. 

Structural  steel lbs. 

Metal  reinforcement lbs. 

Iron  castin0i,  pbin lbs. 

Iron  castin^i,  machined lbs. 

Metal  in  tipper  lock-gates ^ .  .lbs. 

Metal  In' lower  lock-gates lbs. 

Metal  in  buffer-beams lbs. 

Metal  in  lock-valves lbs. 

Metal  in  guard-gates lbs. 

Wooden  fence lin.  ft. 

W.  I.  pipe  railing lin.  ft. 

Lattice  railing lin.  ft. 

Filling  seams lin.  ft. 

Repointing  old  masonry lin.  ft. 

Storehoi'ses 

Coffer-dams,  pumping,  etc 

Drilling  bolt  holes  in  rock lin.  ft. 

Raising  bridge  superstructures 

Maintaining  traffic 

Maintaining  navigation 

Deduct  f w  DuildingB  removed 

Deduct  for  bridge  supostructvres  removed . .  . 

BxTra  Work. 
Bracing  timber  towpath 


Preliminary 

estimate, 
including  all 
alterations. 


SIQO 

244.038 

250 

1.000 

30 

43.000 

15.800 

3.320 

740 

76 

4. 

7 

5.300 

57,160 

387 

3 

9.240 

168 

180 

230 

12.400 

155.485 

100.940 

26.800 

13.000 

138.000 

430.000 

80,000 

60.000 

680,000 

1,500 

1.080 

184 

2,500 

3.000 

$800 

SI ,000 

600 

SI. 800 

SI .000 

SI .000 

S3.500 

$50 


Work  done 
during  year. 


%$0 

89,899 

0 

0 

0 

0 

1.542 

328 

136 

53.9 

0 

0 

2.596 

26,180 

127 

0 

1.273 

37 

0 

0 

993 

119,013 

29.956 

10,679 

6.324 

3.687 

546 

2,641 

0 

206 

330 

0 

114 

0 

1,395 

0 

0 

0 

$1,800 

0 

0 

$3,500 

$25 


$451 


Total  work 
done  to  date. 


$50 

89,899 

0 

0 

0 

0 

1.542 

328 

136 

53.9 

0 

0 

2.598 

26.180 

127 

0 

1,273 

37 

0 

0 

993 

119.013 

29.956 

10.679 

6.324 

3,687 

546 

2.641 

0 

206 

330 

0 

114 

0 

1,395 

0 

0 

0 

$1,800 

0 

0 

$3,500 

$25 


$451 


Ffer  cent 
of  work 
done  dur- 
ing year. 


50 
37 

0 

0 

0 

0 
10 
10 

18.5 
71 

0 

0 
49 
46 
33 

0 
14 
22 

0 

0 

8 

76.5 
29.5 
40 
48 

2 

0 

3 

0 

0 
22 

0 
62 

0 
46 

0 

0 

0 
100 

0 

0 

100 

50 


100 


5 
5 
1 
5 

03 


Per  cent 

of  work 

done  to 

date. 


50 
37 

0 

0 

0 

0 
10 
10 

18.5 
71 

0 

0 
49 
46 
33 

0 
14 
22 

0 

0 

8 
76 
29 
40 
48 

2 

0 

3 

0 

0 
22 

0 
€2 

0 
46 

0 

0 

0 
100 

0 

0 

100 

50 


100 


.5 
.5 

.5 
.5 
.1 
.5 
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"  Contract  Ko,  30.  This  contract  extends  westward  from  contract 
!N'o.  31  and  includes  3.7  miles  of  river  line  to  Jacksonburg,  4.1 
miles  of  land  line  to  Herkimer,  4.5  miles  of  river  line  to  Frankfort 
and  3  miles  of  land  line  to  the  eastern  end  of  contract  Xo.  29  at  a 
point  V2  mile  east  of  Sterling  creek.  The  contract  includes  lock 
Xo.  18  at  Jacksonburg,  a  guard-gate  and  a  movable  dam  at  Herki- 
mer, a  retaining  dam  at  Frankfort,  five  bridges  and  incidental 
work.  The  contract  was  let  on  July  1(),  1900,  to  the  Acme  En- 
gineering and  Contracting  Co.  of  Schenectady,  K.  Y. 


-1 
1 1 


Nt 
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"  No  contract  work  has  been  done,  but  a  lar^e  number  of  the  ap- 
propriation surveys  have  been  completed.  [Nfr.  Geo.  I.  Oakley, 
Assistant  Engineer,  is  in  charge  of  the  engineering  on  this  contract, 
with  an  office  at  Herkimer,  X.  Y. 

"  Contract  No,  20.  This  contract  begins  at  the  western  end  of 
contract  Xo.  30  and  includes  4  miles  of  land  line,  the  western  end 
being  at  the  eastern  boundary  of  the  city  of  Utica  at  the  Oneida- 
ITerkimer  county  line,  which  is  also  the  western  limit  of  the  resi- 
d(ncy.  The  contract  includes  lock  Xo.  19  at  Sterling  creek,  two 
spillways,  a  dam,  two  large  culverts  and  two  bridges.  The  con- 
tract was  let  on  April  8,  1009,  to  the  ^laryland  I>redging  &  Con- 
tracting Co.  of  Baltimore,  Md. 

"  Work  was  begun  in  June.  The  prism  has  been  excavated  from 
the  western  end  of  the  contract  for  about  %  of  a  mile.  The  sub- 
.^tnicture  of  the  West  Schuyler  bridge  has  been  completed  and  some 
work  done  on  minor  structures.  The  entire  right-of-way  line  has 
!ven  monumented.    The  contract  is  4.5  per  cent  completed. 

"  The  engineering  on  this  contract  is  in  charge  of  Mr.  Maurice 
W.  Williams,  Assistant  Engineer.     The  office  is  at  Frankfort. 

"  The  following  summary  shows  the  amount  of  work  put  under 
(uaitract  and  the  amount  done  up  to  September  30,  1900. 


ITEMS  OF  WORK. 


Prelimi- 
nary 
estimate. 


Clearing lump  sum' 

(iribbing cu.  3rds. 

Kxcavatkm cu.  yds. 

SheetinK  and  bracing M.  ft  B.  M. 

Roind  Umber  bracing Un.  ft. 

Embankment cu.  yds. 

liniac cu.  yds. 

Hiwpd  lumber M.  f  t.  B.  M. 

Lumber  in  mifcer-sills  and  gates 

M.ft.B.M. 

Fo'indation  piles lin.  ft. 

Wooden  sheetrpiling M.  ft.  B.  M. 

^|teel  sbeet-piling sq.  ft. 

S  'fond-claas  concrete cu.  yds. 

R'inforced  concrete cu.  yds. 

Firat-ebs9  masonry  ooirinK ci.  ydi. 

Wash-wall c  I.  yds. 

First-class  stone  paving sq.  yds. 

Thiid-elaas  stone  paving sq.  yds.' 

Firrt-clasB  riprap cu.  yds.' 

J^njond-class  riprap cu.  yds.  _ 

Thiid-elasi  riprap c-j.  yds.' 

Fourth-class  riprap c  '.  ydi. , 

Un.  ntrified  jnp«,  laid lin.  ft. 

30-in.  vitrifiedpipe,  laid Un.  ft.! 

Structural  steel lbs.  i 

Metal  reinforcement lbs.' 

Iror  cAstingi,  plain lbs.; 


$500 

32.000 

,181.000 

60 

1.000 

309,000 

2,370 

9 

8 

85,140 

43 

1.000 

32,500 

175 

4 

32,000 

2,030 

900 

210 

1,530 

eoo 

5,900 

31 

75 

233.000 

90,400 

i3.eoo 


Prelimi- 
nary esti- 
mate, in- 
cluding all 
alterations. 


1500 

32,000 

1.181.000 

60 

1,000 

309,000 

2,370 

9 

8 

85.140 

43 

1.000 

32.500 

175 

4 

32.000 

2,030 

900 

210 

1,530 

600 

5.900 

31 

75 

233.000 

90,400 

13,600 


Work  done 

during 

year. 


0 

14,006 

101.985 

5. 

0 
11.004 

0 

0 

0 
1.280 
0 
0 
405 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
2.003 
0 


6 


Total  work 

done  to 

date. 


0 

14.006 

101.985 

5, 

0 

11.004 

0 

0 

0 
1.280 
0 
0 
405 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
2.003 
0 


6 


Per  cent 
of  work 

done 
during 

year. 


0 

43.5 
8.5 
9.5 
0 

3.5 
0 
0 


0 

1. 

0 

0 

1 

0. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

0 


6 


Per  cent 
of  work 

done 
to 

date. 


0 
43 
8 
9. 
0 
3. 
0 
0 


0 

1.5 

0 

0 

1 

0.6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

0 


Y4: 
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ITEMS  OF  WORK. 


Iron  caatinp,  machined lbs. 

Metal  in  lock-sates lbs. 

Metal  in  buffer-beams lbs. 

Metal  in  lock-valves lbs. 

Wooden  pavement so.  yds. 

Wooden  fenoe Un.  ft. 

Maintaining  traffic lump  sum 

Storehouse lump  sum 

Office  building lump  sum 

Coffer-duns,  pumping,  boiling  and  drain- 
ing  lump  sum 


Prelimi- 
nary 
estimate. 


8,500 

250,000 

78,000 

35.000 

560 

2.800 

SI .000 

1800 

1250 

S7.500 


Prelimi- 
nary esti- 
mate, tn- 
duding  all 
alterations. 


8.500 

250.000 

78.000 

35.000 

500 

2.800 

SI .000 

SHOO 

S250 

S7.500 


Work  done 

during 

year. 


0 
0 
0 
0 
0 
0 

S350 
0 

S188 


Total  work 

done  to 

date. 


0 
0 
0 
0 
0 
0 

S350 
0 

S18S 


Per  cent 
of  woric 

done 
during 

year. 


0 
0 
0 
0 
0 
0 

35 
0 

75 


Fer  cent 
of  work 

done 
to 

date. 


0 
0 
0 
0 
0 
0 

35 
0 

75 


"  In  addition  to  the  above  contract  work  the  following  miscel- 
laneous work  has  been  done.  Appropriation  surveys  on  contract 
No.  29  have  been  completed  and  are  well  under  way  on  contract 
No.  30.  Additional  appropriation  surveys  have  been  made  on 
contracts  Nos.  18  and  31.  A  small  amount  of  center  line  has  been 
relocated,  topography  taken  and  drive  rod  soundings  made.  Weekly 
gage  readings  along  the  IMohawk  river  have  been  taken  throughout 
the  year. 

"  The  following  tabular  statement  shows  the  condition  of  the  pre- 
liminary work  on  this  residency.  There  should  be  very  little  in- 
crease in  any  of  these  items,  as  the  work  on  this  residency  is  now 
all  under  contract: 

Tabular  Statement  of  Preliminary  Worlc. 


ITEMS. 


Transit  line milcw 

Levels  (including  cross-sections) miles 

Borinfga  (wiwh-drlll,  drive-rod  and  earth  auger) lin.  ft. 

Borings  (Calyx  drill  and  test  pits) lin.  ft. 

Topography sq.  miles 

White  p-nper  plans  (I  inch  =  100  feet) miles' 

Cross-sections miles 

Contract  tracings milcsl 

Estimates,  preliminary miles' 

Estimates,  contract milcs| 

Appropriation  surveys miles: 

Appropriation  plans milos! 

Blue  line  surveys miles! 


Reported 

Sept.  30. 

1908. 


m 

223 

27,220 

460 

4 

33 

45 

28 

28 

28 

10 

7 

12 


Sept.  30. 

1908,  to 

Sept  30. 

1909. 


I 


10 

2 

250 

50 

1 

0 

0 

0 

0 

0 

10 

12 

10 


Total  to 
date. 


187 

225 

27,470 

510 

5 

33 

45 

28 

28 

28 

20 

19 

22 


=  6 

n 
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CiTAMPi.AiN  Canal,  Residency  Xo.  1. 

Resident  Engineer  Frank  N.  Sanders  reports: 

"  This  residency  extends  from  the  State  dam  at  Troy  to  the 
change  bridge  jnst  above  old  lock  No.  10,  near  the  Northumberland 
dam,  Washington  county,  a  length  of  about  27  miles. 

"  The  work  done  has  consisted  of  preliminary  work  for  the  pur- 
pose of  comparative  estimates,  preparation  of  contract  drawingjs  and 
supervision  of  construction.  During  the  year  a  subdivision  of  con- 
tracts Nos.  69  and  70  was  made,  in  order  to  expedite  their  being 
placed  under  construction.  The  present  numbers  of  contracts  in 
this  residency  are  as  follows:  Contract  No.  G8,  for  the  construc- 
tion of  locks  Nos.  3,  4  and  5 ;  contract  No.  C9,  for  the  construction 
of  lock  No.  2 ;  contract  No.  70,  for  dredging  the  Hudson  river 
between  Waterford  and  lock  No.  1 ;  contract  No.  71,  for  dredging 
the  Hudson  river  between  lock  No.  1  and  lock  No.  2  and  for  the 
construction  of  lock  No.  1  and  dam  No.  1;  contract  No.  72,  for 
dredging  the  Hudson  river  between  lock  No.  2  and  lock  No.  4 ;  con- 
tract No.  73,  for  dredging  the  Hudson  river  between  lock  No.  4 
and  lock  No.  5  and  also  the  constructitm  work  north  of  lock  No. 
5  between  contracts  Nos.  1  and  68;  and  contract  No.  74,  for  the 
dredging  of  the  canal  channel  between  the  Hudson  river  and  lock 
No.  2  at  Waterford. 

"  During  the  early  part  of  the  year  a  comparative  estimate  was 
made  to  determine  whether  lock  No.  3  could  be  constructed  more 
advantageously  by  shifting  it  to  the  east  and  passing  through  a 
land  cut  instead  of  cutting  the  dam  of  thti  West  Virginia  Pulp 
and  Paper  Company,  as  the  plans  for  contract  No.  68  provided. 
All  the  necessary  sections,  quantities  and  computations  were  made, 
the  result  being  in  favor  of  the  old  line.  Another  comparative 
estimate  was  made  to  see  if  it  would  be  advisable  to  construct  lock 
No.  2  in  a  land  cut  between  the  highway  and  the  plant  of  the 
Hudson  River  Electric  Power  Company,  instead  of  through  the 
island  immediately  east  of  the  power  house,  as  was  originally 
planned.  All  the  necessary  field  work  was  done,  including  bor- 
ings, river  soundings,  cross-sections,  etc.     This  was  followed  by 
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the  office  work  to  deteriniiic  the  comparative  cost.  It  was  found 
that  if  this  land  line  should  be  used  the  grade  between  lock  No.  1 
and  lock  K'o.  2  would  have  to  be  lowered  2.5  feet  to  prevent  the 
back  water  from  the  proposed  dam  No.  1  submerging  the  wheel- 
pits  of  the  power  company.  It  was  finally  decided  to  construct 
the  lock  in  the  location  first  proposed,  the  lower  grade  being  exca- 
vated 1.7  feet  deeper  than  originally  planned,  the  computations 
showing  that  with  this  grade  and  the  spoil  banks  removed  from 
the  river,  the  water  conditions  at  the  power  plant  would  remain 
unchanged. 

"  In  the  preparation  of  plans  for  new  contracts  considerable  work 
has  been  done.  Water  slopes  have  been  computed  for  the  maxi- 
mum navigable  stage  and  for  flood  elevations  the  entire  length  of 
canal  in  this  residencv,  and  between  lock  No.  1  and  lock  No.  2 
water  slopes  have  been  computed  for  a  number  of  discharges,  using 
several  different  elevations  of  crest  for  dam  No.  1. 

"  Spoil  banks  generally  have  been  removed  from  the  river  chan- 
nel and  areas  provided  on  land  for  the  disjwsition  of  the  same,  the 
excavation  quantities  being  refigured  with  a  factor  of  expansion  of 

0.9  for  rock,  instead  of  0.5  formerly  used,  as  the  material  exca- 
vated  under  contract  No.  G8  showed  that  the  shale  rock  in  the 
banks  occupied  more  space  than  was  supposed  would  be  the  case. 

"  Plans  prepared. —  The  tracings  and  computations  for  Contracts 
Nos.  70,  71  and  72  were  finished  and  sent  to  the  Barge  Canal  Office 
in  Albany  during  September,  1909.  The  work  done  on  these  con- 
tracts included  making  a  number  of  new  tracings  and  for  Contract 
No.  71  all  previous  work  was  revised  to  conform  with  the  new 
grade  of  17.5  instead  of  19.2.  Work  on  the  plans  for  Contract  No. 
73  is  progressing  rapidly  and  they  will  be  sent  to  Albany  shortly. 
On  Contract  No.  7o  considerable  new  work  has  been  added  near 
Northumberland,  north  of  Lock  No.  5. 

''Field  w'orA'.--- Appropriation  surveys  and  maps  were  made  in 
January  of  all  lands  apj)ropriated  under  contract  No.  68. 

"  Contract  J\'o.  08  was  let  Novcml)or  17,  1908,  to  Shanley-Mor- 
rissey,  Inc.,  New  York  city.     It  calls  for  the  construction  in  the 


at 
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Hudson  river  of  lock  'No.  3  at  Mechanicville,  lock  Xo.  4  at  Still- 
water and  lock  No.  5  at  Xorthumberlaud,  together  with  accom- 
panying land  lines  and  all  appertaining  construction,  with  a  length 
of  about  1.4  miles.  The  contract  price  is  $1,018,323  and  it  is  to 
be- completed  April  15,  1912.  At  the  present  writing,  September 
30,  1909,  the  contract  is  32.15  per  cent  completed,  being  8.4  p:^r 
cent  ahead  of  the  schedule. 

"At  lock  No.  5  the  contractor  began  operations  in  January  by 
excavating  w^ith  a  steam-shovel  in  the  upper  prism.  As  the  season 
advanced  this  work  was  discontinued  to  permit  the  trolley  tracks 
to  be  relocated  and  excavation  for  the  lock  and  approach  walls 
started.  Concreting  began  the  first  week  in  June  and  progressed 
rapidly  all  summer.  At  the  end  of  September  the  entire  west  lock 
wall  had  been  completed  and. about  half  of  the  upper  and  lower 
guide-walls,  also  about  31-0  feet  of  core-wall  cast  of  the  lock  site. 

''At  lock  No.  4  the  steam-shovel  started  work  in  the  upper  prism 
]March  1  and  has  worked  continually,  so  that  at  the  end  of  Septem- 
ber the  entire  upper  prism  has  been  excavated  and  most  of  the 
material  from  the  lock  site  removed.  Well  drills  were  used.  Con- 
crete was  first  placed  in  the  dam  between  Bulson  and  Parry's 
islands  on  August  18,  the  dam  being  completed  September  24. 

"At  lock  Xo.  3  during  the  month  of  June  the  contractor  placed 
flash  boards  on  the  dam  and  also  cribs  for  his  lower  coifer-dam. 

Excavation  for  the  west  chamber  wall  began  July  20,  and  the 
first  concrete  was  laid  October  1. 

"A.  C.  Richards,  R.  T).  Hayes  and  L.  T.  Howard,  Assistant 
Engineers,  have  been  in  charge  of  locks  Nos.   3,  4  and   5,   re-- 
spectively. 
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*'  The  following  is  a  simimary  of  the  work  done  under  this 
contract : 


ITEMS  OF  WORK. 


Clearing lump  sum 

Grubbing cu.  yds. 

Excavation cu.  yds. 

Sheeting  and  bracing it.  B.  M. 

Round  timber  bracing lin.  ft. 

Channeling aq.  ft. 

Embankment,  wet ou.  yda. 

Embankment,  dry cu.  yds. 

Lininc cu.  yda. 

Sawed  lumber  (yellow  pine  or  Douglas  fir) 

M.ft.B.M. 

Sawed  lumber  in  needles M.  ft.  B.  M. 

White  oak  lumber  in  miter-sills  and  gates 

Foundation  i^les lin.  ft. 

Second-class  concrete cu.  yds. 

Reinforced  concrete cu.  yds. 

First-class  masonry  coping cu.  yds. 

Wash  wall cu.  yds. 

Third-class  stone  paving .sq.  yds. 

Fourth-class  riprap cu.  yds. 

Structural  steel .lbs. 

Metal  reinforcement Ibe. 

Iron  castings,  plain Ibe. 

Iron  castings,  machined lbs. 

Metiil  in  lock-gates Ibe. 

Metal  in  buffer-beams lbs. 

Metal  in  lock-valves lbs. 

Wooden  pavement,  4-in.  thick so.  yds. 

Wooden  fence lin.  ft. 

Drilling  bolt  holes  in  rock lin.  ft. 

Raising  bridge  supentructure lump  sum 

Maintaining  hif^way  traffic lump  sum 

Three  storehouses each 

Two  office  buildings each 

Coffer-dams,  pumping,  bailing  and  draining 
lump  sum 


Preliminary 
estimAte. 


$100 

4.800 

550.000 

50,000 

1.000 

170.000 

ao.ooo 

43.000 
510 


5.6 
14 


25 

3.000 

68.000 

1.500 

5 

2.000 

72 

200 

180.000 

61.000 

28.000 

26.000 

770,000 

240.000 

100,000 

3fO 

1.150 

1.300 

S2.000 

12.000 

$800 

$250 

$25,000 


Work  done 
during  year. 


$100 
2.774 

<M4  .two 

12,470 
660 

26,453 
0 

0 
0 

0 
0 
11.871 
0 
0 
0 
0 
0 

5.886 
875 
421 

2.025 
0 
0 
0 
0 
0 
0 
0 
0 
0 
2 

$3,187 


Total  work 
done  to  date. 


$100 

2.774 

394.895 

12.470 

669 

"7!4i3 

26.453 

0 

0 
0 

0 
0 
11.871 
0 
0 
0 
0 
0 

6.886 
875 
421 

2,025 
0 
0 
0 
0 
0 
0 
0 
0 
0 
2 

$3,187 


Per  cent 
of  work 
done  dur- 
ing year. 


100 
57.8 
71.8 
24.9 
66.9 

24  !4' 
61.5 
0 

0 
0 

0 
0 

17.4 
0 
0 
0 
0 
0 

3.3 
.14 
1.5 
7.8 
0 
0 
0 
0 
0 
0 
0 
0 
0 
ICO 

12.7 


Per  cent 
of  work 
tdonc  to 

date. 


100 
57.8 
71.8 
24  9 
66.9 

■    •  •       ■    •   • 

24  4 
LI. 5 
0 

0 
0 

0 
0 

17  4 
0 
0 
0 
0 
0 

3  3 
.14 
1  5 
7.8 
0 
0 
0 
0 
0 
0 
0 
0 
0 
lOU 

12  7 


CiiA:MrLATN   Canai.,  Rksidency  No.  2. 
Resident  Engineer  E.  V.  K.  Payne  reports : 

''  Contract  No.  1. 
"  For  excavating  the  river  channel  from  Northumberland  to 
t\)rt  Miller  and  from  ('r)cker's  Reef  to  Fort  Edward;  the  con- 
«5truetion  of  the  (trucker's  Koef  dam  and  the  approaches  to  the  head 
S'nd  foot  of  ^the  land  line '  and  other  incidental  work.  Length, 
7.075  miles.  Contractor,  Empire  Engineering  Corporation.  En- 
gineer in  charge  for  the  State,  Harry  Shoemaker,  Assistant 
Engineer, 
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*'  Excavation,  The  dipper-dredge  Poritiuc  was  out  of  commis- 
sion from  Sept.  30,  1908,  to  Oct.  5,  1908,  undergoing  repairs.  It 
resumed  work  in  land  line  at  Crocker's  Eeef,  dredging  along  the 
foot  of  the  slopes  until  November  1,  when  it  was  taken  out  of  the 
river  and  shipped  to  the  Western  Division  via  Champlain  and  Erie 
canals.  From  Sept.  30  to  Dec.  1, 1908,  the  dipper-dredge  Peconic 
dredged  at  various  points  from  Fort  Miller  to  Northumberland, 
when  it  was  taken  to  winter  quarters  in  lower  approach  to  lock  Xo. 
0  at  Fort  Miller.  It  resumed  work  on  April  10,  1909,  and  on  April 
16  hifijh  water  neces-^itated  the  shutting:  down  of  dred^re  until  the 
19th.  Tt  asrain  started  and  worked  imtil  ^fav  20,  at  which  time  it 
was  stopped  on  account  of  lack  of  broken  rock  to  excavate.  It  wa.s 
the  plan  to  utilize  the  rock  to  fill  the  cribs  being  constructed  at 
Fort  ]\riller,  the  rock  Ixdng  an  indurated  sandstone  very  difficult  to 
break  with  the  Lobnitz  machine.  The^dreilge  continued  and  is 
working  at  the  end  of  the  fiscal  year.  The  total  amount  of  exca- 
vation for  the  year,  by  the  dredges,  was  25,924  cubic  yards.  This 
comparatively  small  amount  was  due  to  the  fact  that  a  large  per- 
centage of  the  excavation  was  broken  rock. 

^'  The  wash-wall  notch  in  the  land  line  at  Crocker's  Reef  was 
excavated  by  a  revolving  crane  mounted  on  a  scow,  operating  an 
orange  peel  bucket,  and  partly  by  hand. 

"  Some  2,548  cubic  yards  wore  excavated  from  barrow  pits  at 
Crocker's  to  form  embankment  alung  the  land  line. 

"A  rock  ledge  along  the  west  ?ide  of  the  land  line  was  too  high 
to  break  with  the  Lobnitz  machii:e,  and  a  small  force  of  men  worked 
with  steam-drills  at  this  ])oint  from  Xov.  26,  1908,  to  February 
19,  1909,  when  the  drills  were  moved  to  the  rock  ledge  at  the  south 
end  of  the  lower  approach  walls  to  liK»k  Xo.  G  at  Fort  ^Tiller,  and 
the  work  was  continued  there  until  March  19,  1909,  loosening  this 
ledge  which  the  rock-breaker  could  not  reach. 

"All  surplus  material  excavated  north  of  Crocker's  was  depos- 
ife'd  in  the  spoil  area  back  of  Billings  island.  Between  Fort  Miller 
and  Sta.  44  +  00  spoil  was  deposited  along  the  east  shore  of  the 
river  and  below  Sta,  44  -^  00  spoil  was  placed  in  the  deep  holQ 
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south  of  the  Northumberland  bridge,  shown  on  the  plan  as  a  spoil 
area. 

"The  Lobnitz  rock-breakrr  operated  from  Sept.  30  to  Dec.  10, 
1908,  on  the  various  ledges  bet\ve<^n  F<^rt  ^filler  and  Xorthuin- 
berland,  and  was  then  put  in  winter  quarters  in  lower  approach  U) 
lock  No.  0.  It  resumed  work  ^lareli  24,  1009,  and  continued  at 
intervals  during  the  y(»ar  on  this  south  section  of  the  contract. 
From  April  14  to  Aju'il  24  the  high  water  in  the  river  caused  a 
shut-down  of  the  breaker,  and  at  numerous  times  during  the  year 
the  plant  was  shut  down  on  account  of  bi'oken  hammers,  points  and 
sockets  for  the  points.  It  is  estimated  that  10,000  cubic  yards  of 
rock  were  broken  bv  this  machine  dn rini'  the  season. 

**  Emhanlnnent.  4,000  cubic  yards  of  embankment  were  plac'd 
along  either  side  of '  the  land  line  at  Crocker's  Reef,  completini^ 
about  95  per  cent  of  the  ( nd)ankment  on  this  contract. 

"  Timber  Cribs,  Nine  round  timber  cribs  for  the  lower  ap])roach 
to  lock  Xo.  6  were  started  April  1,  11)09,  the  bottoms  of  which 
were  framed  on  shore  and  towed  into  position  along  the  east  side 
of  the  prism  in  line  with  the  east  approach  wall.  The  round  tim- 
ber work  is  practically  completed  and  79  per  cent  of  the  square 
timber  face  for  the  cribs  has  also  been  placed.  They  will  bo 
finished  during  the  present  season,  which  will  complete  the  item 
of  stone  filling  on  this  contract. 

'"  Wash-wall.  88  per  cent  of  the  wash-wall  on  this  contract  is  in 
place.  No  coping  has  been  laid  and  the  balance  of  the  wash-wall 
cannot  be  placed  until  the  bulkhead  between  cemtracts  Xos.  1  and  3 
at  Crocker's  is  removed.  This  rei)resents  about  225  lin.  ft.  of 
wash-wall  to  be  placed  on  the  s1o[h»s  at  the  south  end  of  the  land 

line. 

"  Breakwater  Pier.  The  concrete  pier  at  entrance  to  the  land 
line  at  Crocker's  is  completed  and  no  settlement  has  been  detected 

recently. 

"First-class  Piiimip.  150  cubic  yards  of  first-class  riprap  was 
placed  around  the  north  end  of  the  concrete  breakwater  pier  under 
the  original  contract. 


'^.c^  ' 
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"  Second-class  liiprap.  Under  an  extra  work  order  second-class 
riprap  was  placed  around  the  north  end  of  the  concrete  breakwater 
pier  at  the  entrance  to  the  Crocker^s  land  line  and  along  the  shore 
of  the  river  at  the  south  end  of  the  pier  to  j)rotect  the  bank.  Work 
was  started  about  January  1,  1900,  ajid  completed  Febniary  19, 
1909.     About  2,400  cubic  vards  of  ?toi:c  were  used. 

^'  The  following  is  a  sunnnarv  of  the  items  on  contract  Xo.  1 
a^  tluy  stand  on  September  30,  1909,  as  modititd  by  all  alterations 
to  (late: 


ITEBIS  OF  WORK. 


Ftelimi- 

nnry 
estimate. 


(^Icaring lump  sum 

(irubbing cu.  yds. 

All  excavation cu.  yds.l 

Forming  embankment cu.  yds.^ 

Yellow  pine  timber ft.  B.  M. 

Round  timber lin.  ft. 

Iron  and  Bted  fastenin0i lbs. 

Firet-clasB  concrete cu.  ydB. 

Second-daaB  concrete cu.  yds. 

Third-clan  concrete cu.  yds. 

Wash-will,  including  coping. cu.  yds. 

Stone  filling  in  cribe cu.  yds. 

Fkst-claas  riprap cu.  yds. 

(Extra  tPcrik  ordo'  dotal  Not.  24. 1908.) 
Seoond-dass  riprap cu.  yds. 

(Extra  work  order  dated  Ott  3.  1906.) 

Excavation cu.  yds. 

Second-class  cc»cfcte eu.  yds. 

Iron  pipe tons 

Stone  paving sq.  yds. 


1 

2.400 

913. SOO 

26.000 

90.000 

70.7SO 

3.500 

1.000 

4.110 

300 

7.7150 

6.250 

326 


2.0CO 


'Quantities 
OS  modified 
by  altera- 
tions, 1.  2, 
3,  5,  6. 


1 

2.400 

868.450 

26.000 

85.000 

66.950 

3.500 

1,000 

4.065 

300 

7.750 

7.757 

326 


Percent 

Per  cent 

Work  done 

Total  work 

of  work 

of  work 

during 

done  to 

done 

done 

year. 

date. 

during 

to 

year. 

date. 

0 

45% 

0 

45 

0 

2.366 

0 

90.9 

28,722 

887.317 

3.8 

92.1 

4.683 

24.657 

18 

91.8 

42.443 

66.617 

49.9 

78.4 

26.486 

65.343 

38.4 

100 

0 

308 

0 

100 

0 

828 

0 

100 

0 

3.449 

0 

100 

0 

331 

0 

100 

i     1.719 

5,906 

22.2 

^8.2 

!     3.364 

7.442 

45.2 

100 

140 

241 

61.8 

100 

2,423 

2.423 

100 

100 

10.9 

10.9  , 

100 

100 

6.5 

65 

100 

100 

2.5 

2.5 

100 

100 

4.6 

4.6  ' 

100 

100 

"^  Contract  Xo,  ^, 

**  For  the  excavation  of  the  canal  and  the  j>rotecti(>n  of  it.s  banks 
from  Sta.  147+75,  below  lock  Xo.  6  at  Fort  :Miller,  to  Sta. 
2*52  +00,  above  the  guard-gate  at  Crocker's  Keef ;  the  constrnction 
nf  1(  ck  Xo.  0  and  its  approaches,  the  iruard-p:ate  and  its  a])proaches, 
the  bridge  abutments  and  foundations  at  Sta.  151  +  00,  Sta. 
173  +  18,  Sta.  213+46  and  Sta.  247  +  50;  the  removal  and 
re  erection  of  the  pre^H^nt  bridge  at  East  stnet;  the  change  in  loca- 
lion  of  the  old  Chaniplain  canal  and  all  other  incidental  work. 
Contractors,  Sund?trom  &  Stratton.  EngiiK(T  in  charge  for  the 
State,  C.  A,  Curtis,  Assistant  Enaineer.     .  . 

*'  Excavation,  This  contract  covers  about  2.1G  miles  of  canal 
in  land  line,  connecting  the  Xorthumberland-Fort  Miller  pool  with 
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the  Crocker's-Fort  Edward  pool,  and  is  located  on  the  east  side  of 
the  Hudson  river  between  Fort  Miller  and  Crocker's  Reef.  Exca- 
vation for  the  canal  pri-sm  was  begun  in  April,  1905,  and  excepting 
a  small  amount  of  excavation  niado  by  teams  and  graders,  the  work 
was  done  by  steam-shovels  and  side  dump  cars.  During  the  past 
i^eason  teams  and  slip  scrapers,  with  wagons  loaded  by  hand,  and  a 
small  travelling  stiff-leg  derrick  were  used.  The  material  so  exca- 
vated was  s])oilcd  cast  of  the  llarge  canal,  excej)t  a  small  amount  of 
trimming,  which  was  spoiled  along  the  back  sloi)e  of  the  we^t  em- 
banlanent. 

"  The  walls  of  lock  Xo.  6  and  its  approaches  were  backfilled 
with  embankment  taken  from  borrow-pits,  one  being  located  on  the 
east  side  of  the  old  Champlain  canal  opposite  the  lock,  the  other  on 
the  west  side  of  the  Earge  canal  north  of  Ridge  road  bridge.  From 
this  borrow-pit  a  ditch  was  dug,  connecting  it  with  the  two  swamps 
on  the  Payne  farms,  in  order  to  provide  drainage  for  them  to  the 
river  opposite  Ridge  road. 

"All  excavation  and  embankment  were  practically  completed 
at  this  time,  except  trimming  slopes  and  leveling  spoil  banks,  which 
is  under  way.  Work  closed  down  for  the  year  on  December  31, 
1908. 

"  Wash-wall.  Placing  wash-wall  and  excavating  the  bottom  of 
canal  prism  and  trimming  slopes,  has  taken  the  entire  force  from 
May  2,  1909,  to  date.  The  stone  for  the  wash-wall  was  quarried  at 
Flat  Rock,  north  of  Fort  Ann,  and  delivered  in  boats  to  the  unload- 
ing plant  at  Payne's  bridge.  Here  the  cars  were  loaded  by  derricks 
and  the  stone  delivered  to  the  wash-wall  notch  by  tracks  along  the 
top  of  the  embankment  on  both  sides  of  the  canal.  The  wash-wall 
is  about  90  per  cent   complete. 

"Riprap.    About  25  per  cent  of  the  first-class  riprap  has  been 

placed  for    the    protection    of    the    west    embankment    above  the 

Crocker's  Reef  dam. 

''  Completed  Worl\     During  the  year  the  following  items  of  work 

have  been  done : 
Balance  of  slides  have  been  excavated  to  the  prism  lines. 
Bottom  excavation  completed  to  grade. 
Slopes  trimmed  closoly  to  line. 
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Wash-wall  notch  practically  completed. 

Emhanhmcnt,  Embankments  at  lock  iN"©.  6  chamber  and  ap- 
proach wall  completed  from  borrow-pits.  Prism  embankments 
completed  from  excavation  for  wash-wall  notch. 

Concrete.  The  Fort  Miller  culvert  extension,  connecting  the 
southeast  approach  wall  with  the  Fort  Miller  culvert  under 
the  old  Champlain  canal,  is  completed ;  vertical  wall  along 
temporary  canal  at  lock  No.  13,  completed;  all  work  com- 
pleted, except  surfacing  the  lock  walls  and  its  approaches. 
''  Swjnmary,  The  amount  paid  by  the  State  on  account  of  con- 
tract No.  3. is  as  follows: 

Original  contract  and  alterations,  inclndirg  the  10 

per  cent  retained  by  State $627,310  00 

AVork  ordrr  of  October  10.  1000 30,013  70 

Work  order  of  October    8,  1007 3,713  07 

Work  order  of  October  21,  1007 32  00 

AVork  order  of    Jiilv     21,1008 2,800  08 

Work  order  of    Julv    21,  1!K)8 10,975  68 

Work  order  of    Sept.   21,  1908 160  00 

Total $681,101  13 
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"  The  following  is  a  summary  of  the  items  on  contract  Xo.  3  as 
they  stand  on  SeptcmlKT  30,  1009,  as  modified  by  all  alterations  to 
date : 


ITEMS  OF  WORK. 


Clearing^ lump  sum 

Grubbing cu.  yds. 

All  excavayon cu.  ydii. 

Farming  embankment cu.  yds. 

Lining en.  yds. 

puddle cu.  yds. 

Yellow  pino  timber  and  plank. .  .ft  R.  M. 

White  oak  timber  In  mlter-aills . .  f  t.  B.  M . 

Hemlock  timber  and  plank ft.  B.  M. 

Foundation  piles,  15  ft.  long No. 

Foundation  ^Ics,  20  ft.  long No. 

Foundation  pika,  25  ft.  long No. 

Seoond-claas  concrete cu.  yds. 

Third-claflB  concrete cu.  yds. 

FiTBtrclaas  masonry cu.  yds. 

Wash-wall  including  coping cu.  yds. 

FiiBt-claas  riprap cu.  yds. 

Iron  caatini^ lbs. 

Steel  caaUngi lbs. 

Structural  steel lbs. 

Wooden  fencing lin.  ft. 

Removing  and  resetthig  old  bridge  super- 
structure  lump  Slim 

Sklewalk lin.  ft. 

Iron  caatingB,  machined lbs. 

All  excavatkm  outside  original  lines 
cu.  yds. 

All  addltknal  forms,  etc..  for  concrete 
lump  sum 

All  additional  forms  for  recesses  for  oper- 
ating machinery  and  cap  stans  lump  sum 


Ftelimi- 

nary 
estimate. 


1 

6.350 

867.823 

76,292 

2.500 

fiOO 

25.00Q 

0 

11.000 

8 

4 

4 

1.574 

150 

10 

26.«87 

187 

6.517 

0 

1.911 

3.600 

1 
0 
0 

18.000 

0 


Quantities 
as  modified 
by  alter- 
ations 1 
to  7. 


1 

8.389 

837.231 

115.503 

5.300 

900 

50.0G0 

3.000 

11.000 

8 

4 

4 

36.711 

450 

10 

27.458 

1. 000 

136.867 

5.000 

65.403 

4.800 

1 

450 

24.000 

18.000 

1 

1 


Work  done 
during 
year. 


0 

0 

54.001 

13.618 

393 

0 

22.750 

593 

0 

0 

0 

0 

342. 

0 

0 

20.426 

231 

5.366 

0 

1.045 

365 

0 

328 

0 

477 

0 


Total  work 
done  to 
date. 


1 

6.984 

801.153 

109.637 

4.825 

734 

44.352 

1.185  I 

9.179 

8 

4 

4 

33.944 

377 

0 

20.604 

231 

129.015 

1.477 

28.951 

3.309 

1 

419 

25.152 

•21.027 

15.820 

$393.07 


Percent 

of  work 

done 

during 

year. 


0 

0 

6 

12 


8.1 

0 

51.2 
50 

0 

0 

0 

0 

1+ 

0 

0 

99+ 
100 

4+ 

0 

3  6 
11+ 

0 

78+ 
0 

22.6 

0 

0 


Percent 
of  work 

done 
to 

date. 


100 
83 
9fr+ 
95— 
91+ 
81.5 
88+ 
39.5 
83.4 

100 

100 

100 
92+ 
83.7 
0 

7M- 
14.4 
94  3 
29  5 
44  2 
t8  8 

100 

9:+ 

104.8 
116.8 
100 
100 


*  llore  than  a  15  per  cent  increase  allowed  by  resolution  of  Cannl  Board,  Decsmber  5, 1908. 


a  V. 


'^  Cof timet  Xo,  3-1, 

For  the  removal  of  certain  dwelliiifrs,  barns,  stahles,  shops,  out- 
houses and  other  structures,  their  foundations  and  other  accesories, 
the  cleaning;  out  of  all  vaults  and  cesspools  and  dis]>osal  of  their 
contents,  building  foundations,  for  moviiis:  house  to  j)arc(l  Xo.  148, 
for  excavating  cellar  and  for  moving  schoolhouse  on  parcel  No.  141, 
on  the  site  of  contract  Xo.  3.  Contracton^^,  Sundstrom  i:  St  rat- 
ton.  Engineer  in  charge  for  the  State,  C  A.  Curtis,  Assistant 
Engineer.  • 

*^  This  contract  has  been  com})let(d  with  the  exception  of  remov- 
ing a  part  of  the  small  icehouse  which  stands  on  the  right  of  way 
ai»j)ropriated  from  Sarah  Th(jrpe.  Xo  change  has  hern  made  in 
this  contract  during  the  fiscal  vear. 
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*'  Contract  No.  7. 

'^  For  fiiniishing  and  erecting  in  place  steel  highway  bridge 
superstructures  as  follows:  On  contract  ^^'o.  3,  Charaplain  canal, 
section  2,  bridge  at  Fort  Miller,  Sta.  151  +  84.54;  bridge  at  Ridge 
road,  Stft.  173  +  18;  Payne's  bridge,  Sta.  213  +  10.  Contractor, 
Groton  Bridge  Company.  Engineer  in  charge  for  the  State,  C. 
A.  Curtis,  Assistant  Engineer. 

"^  The  work  on  this  contract  was  given  its  final  inspection  in 
June,  1909,  and  was  declarul  satisfactory  with  the  exception  of 
the  painting  of  the  bridges.  A  force  of  men  was  sent  on  by  the 
company  and  the  defective  work  was  repaired.  After  this  the  final 
estimate  of  that  portion  of  the  contract  done  on  contract  Xo.  3  was 
rendered,  the  account  standing  as  follows: 

317,48(5  lbs.  structural  steel,  per  lb.,  $.04%. $15,080  59 

84  lin.  ft.  niilings,  per  lin  ft.,  $1.50 12.6  00 

10,408  ft.   B.   M,  yellow  pine  or  Douglas  fir  sawed 

lumber,  per  M.  ft.  E.  M.,  $45 468  36 

6.1  cu.  yds.  setting  stone  cop'g,  per  cu.  yd.,  $2.  .  12  20 

7  cu.  yds.  lining,  per  cu.  yd.,  $2 14  00 

Alteration    Xo.     1     (approved    by    Canal 
Board,  August  28,  1907). 
17,303  ft.   B.  M.  yellow  pine  or  Douglas  fir  sawed 

lumber,  per  il.  ft.  B.  M.,  $41.50 718  07 

Total $16,419  22 
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Contract  No,  16. 

''  For  furnishing  and  erecting  in  place  steel  highway  bridge 
superstructures  as  follows:  On  contract  Xo.  27,  Champlain  canal, 
section  2,  Dunhams  Basin  bridge,  Sta.  1048  +  70;  East  St.  bridge, 
Sta.  1178  +  00;  Argyle  St.  bridge,  Sta.  1218  +  85;  bridge  below 
lock  Xo.  7.  Contractor,  The  United  Construc*tion  Co.  Engineer 
in  charge  for  the  State,  S.  W.  Belding,  Assistant  Engineer. 

*•  During  the  year  the  contractor  has  erected  the  bridge  over 
the  Barge  canal  at  Dunhams  Basin,  on  contract  Xo.  27,  and  has 
completed  it  according  to  the  specifications  for  the  various  items 
as  shown  in  the  table  attached. 
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"  The  following  is  a  summary  of  the  items  on  contract  Xo.  16, 
as  they  stand  on  September  30,  190-9,  as  modified  by  alteration 
Xo.  1: 


ITEMS  OF  WORK. 


Preliminary 
estimate. 


Structural  steel lbs.: 

Sawed  lumber,  yellow  pine  or  Dorglas  fir, 

ILft.  B.  M., 

Sidewalk  rnilinei lin.  ft.j 

Setting  stone  coping eti.  yds 

Lining cu.  yds 


524,000 

45 
406 

8.2 
8 


Work  done 
during  year. 


111.687 


9.267 
0 
2 
2 


Total  work 
done  to  date. 


111.687 


9.267 
0 
2 
2 


Percent 
of  work'l 
done  dur- 
ing year. 


21.3 
2.1 


24.8 
25 


Per  cent 

of  work 

done  to 

date. 


21.3 
2.1 


24.8 
25 


''  Cmtract  No.  26. 

"  For  dredging  a  channel  in  the  Hudson  river  between  the  south 
end  of  contract  No.  27,  Sta.  1245,  at  Fort  Edward,  and  the  north 
end  of  contract  No.  1,  Sta.  1286-1-33.  Length  0.76  mile.  Con- 
tractor, Lake  Erie  Dredging  Co.  Engineer  in  charge  for  the 
State,  Harry  Shoemaker,  Assistant  Engineer. 

"  Excavaiion.  The  dipper-dredge  was  employed  in  excavating 
the  prism  from  October  1,  1908,  to  December  10,  1908,  when  it 
was  laid  up  at  the  foot  of  Bradley's  island  for  the  winter,  together 
with  the  scows  and  tug.  Later  in  the  winter  the  entire  fleet  under- 
went repairs  and  was  again  put  in  commission  April  27,  1909. 

"  The  excavated  material  has  been  placed  in  bottom-dump  scows, 
which  are  hauled  within  the  spoil  area  back  of  the  timber  crib  on 
the  west  side  of  the  river,  then  the  material  was  rehandled  by 
the  dredge  and  a  centrifugal  pump.  The  pump  was  unable  to  han- 
dle the  material  on  account  of  the  large  amount  of  sawmill  edgings 
and  debris  during  the  season  of  1909,  and  was  abandoned.  The 
construction  of  a  traveling  derrick,  operating  a  Hay  ward  clam,  be- 
gan May  7,  1909,  and  this  commenced  work  July  10,  since  which 
time  the  scows  are  dumped  in  the  spoil  area  and  the  material  is 
rehandled  by  this  clam,  forming  a  spoil  bank  up  to  the  prescribed 
elevation  shown  on  the  plans. 

"  On  account  of  the  changing  of  lock  No.  7  from  the  site  of 
contract  No.  27  to  the  upper  end  of  contract  No.  26,  an  alteration 
was  put  in  force  June  5,  1909,  which  decreased  the  quantity  of 
excavation  56,800  cubic  yards. 
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"  During  the  winter  of  1908-1909  a  considerable  amount  of 
material  silted  on  the  site  of  this  contract  at  the  south  end  of  the 
island. 

"  The  following  is  a  summarv  of  the  items  on  cojitract  Xo.  2G, 
as  they  stand  on  September  30,  1909,  as  modified  by  all  alterations 
t.)  date: 


ITEMS  OF  WORK. 


Clearing lump  sum 

All  ezearatkHi cu.  yds. 


Preliminary 
estimate. 

Quantities 
as  modified 
by  altera- 
tion. 

Total  work 
done  to  date. 

Percent 
of  work 
done  dur- 
ing year. 

$25  00 
172.000 

$25  00 
115,200 

61.800 

40 
44.5 

Percent 

of  work 

done  to 

date. 


40 
53. 


"  Contract  No,  27. 
"  For  excavating  the  canal  and  protecting  its  sides,  constructing 
locks  No.  7,  No.  8  and  junction  lock,  nwessary  spillways,  power 
plants  and  appertaining  structures,  a  concrete  arch  bridge,  bridge 
substructures  and  approaches,  retaining  walls,  highways  and  other 
incidental  details,  between  Sta.  1046  +  16,  the  south  end  of  con- 
tract No.  25,  at  Dunhams  Ba.s]n  road,  and  the  Hudson  river  at 
Fort  Edward,  Sta.  1245.  Length  of  contract,  3.76  miles.  Con- 
tractor, Kinser  Construction  Co.  Engineer  in  charge  for  the  State, 
S.  W.  Belding,  Assistant  Engineer. 

"  This  report  really  covers  the  period  between  September  30, 
1908,  and  January  1,  1909,  for  the  reason  that  since  the  latter 
date  practically  no  work  has  been  done.  This  suspension  of  opera- 
tions was  caused  by  a  disagreement  between  the  State  and  the  con- 
tractor over  damages,  etc.,  as  a  result  of  the  slide  of  December  15, 
1908,  at  the  site  of  lock  No.  7.  Work  has  not  been  resumed  as 
yet  and  the  contractor  has  removed  a  large  portion  of  his  plant, 
leaving  only  his  concrete-mixing  plant,  two  dinky  locomotives, 
with  original  track,  five  derricks  (without  hoisters),  two  hoisting 
engines,  fifteen  concrete  buckets,  and  a  few  dump  cars,  small  tools, 
<tc. 

"  Grubbing.  The  grubbing  done  was  made  by  the  electric  Page 
bucket  excavators,  as  they  moved  forward  for  the  excavation,  and 
varied  considerably  in  depth.  Only  nine  inches  have  been  allowed 
for  the  estimates. 
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"  Excavation.  The  rough  excavation  for  the  prism  is  completed 
hetween  the  north  end,  at  Sta.  104G  +  16,  and  Sta.  1137  +  00;  also 
between  Stations  1148  +  00  and  1223  +  00,  excepting  only  a  narrow 
strip  for  the  highway  crossing  at  East  street. 

"  The  excavation  for  the  main  walls  of  lock  Xo.  8  and  that  for 
the  northwest,  northeast  and  southeast  approach  walls  is  also  com- 
plete, as  is  that  for  the  bridge  abutments  at  Dunhams  Basin  and 
both  the  bridges  at  East  street. 

"At  the  original  site  for  lock  ?fo.  7  the  excavation  was  prac- 
tically completed  when  the  slide  of  December  15,  1908,  occurred, 
and  considerable  material  had  been  removed  from  the  lower  pool. 
Upon  the  refusal  of  the  contractor  to  take  steps  to  maintain  navi- 
gation in  time  for  the  opening  of  the  present  Champlain  canal  — 
Mav  15,  1900  —  at  the  site  of  the  slide,  which  cut  off  the  canal 
and  tow-path,  the  Department  of  Public  Works  took  the  work  in 
hand  and  built  an  earthen  dike  with  puddle  face  for  a  tow-path 
from  200  feet  below  the  Argyle  street  bridge  to  the  Hudson  Val- 
ley trolley  bridge  over  the  canal,  thus  forming  a  pool  over  the  site 
of  Barge  canal  lock  No.  7.  This  arrangement  to  handle  boats  has 
ojx^rated  successfully  the  past  season. 

"  The  cut  for  the  new  Bond  crc  ek  channel  is  finished  and  so  is 
the  excavation  for  the  junction  lock  and  its  northeast  approach  wall. 

*'  The  excavation  remaining  unfinished  includes  a  short  section 
at  each  end  of  lock  Xo.  8,  with  that  for  the  power  plant;  the  rock 
in  the  lower  pool,  lock  8;  the  uncompletcnl  prism  between  Stations 
1223  +  00  and  1245  +  00,  with  the  connection  of  the  junction  lock ; 
that  for  the  abutments  at  Arsrvle  street,  Baldwin  avenue  and  the 
bridge  at  Sta.  1240  +  00;  the  wash- wall  notch  and  the  excavation 
for  the  dive  culverts  and  ditches. 

"  Sheetinfj  and  hracincj.  The  only  sheeting  and  bracing  used 
thus  far  was  at  the  north  end  and  southwest  corner  of  the  junction 
lock 

'' EmhanhmcnL  Xo  embankment  has  been  built  as  yet  along 
the  canal  prism,  but  the  following  items  have  been  done: 

"  Embankment  around  main  walls  and  northeast  approach  wall, 
junction  lock. 
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"  Bridge  approaches  at  Dunhams  Basin,  about  9/10  completed , 
those  at  East  street  about  4/5  finished,  and  the  approaches  to  the 
new  bridges  between  Argjde  St.  and  Baldwin  Ave.  about  Vi> 
completed. 

''  Sawed  luviber,  yellow  pine.  The  fenders  on  north  approach 
walls  at  junction  lock  are  complete. 

"  White  oaJi\  The  miter-sills  are  set  in  lock  Xo.  8  and  the  junc- 
tion lock,  as  are  also  the  mud  sill,  tumble  gate  sill  and  wall  timbers 
at  junction  lock. 

"  Faundaiion  pUes.  Round  piles  are  driven  under  main  and 
north  splay  walls  —  junction  lock;  al^o  under  bridge  abutments  — 
Dunhams  Basin  and  both  bridges  at  East  street;  under  northeast 
splay  wall,  lock  8,  and  under  northwest  approach  Avail  from  north 
end  south  to  Sta.  1137  +  05.  Considerable  difficulty  was  found 
in  obtaining  the  required  bearing  for  part  of  the  last-named  lot 
of  piles;  and  also  in  holding  them  to  their  position  w^hen  driving 
others  nearbv.  This  trouble  had  not  vet  been  overcome  at  the  time 
the  work  closed  down  in  Deceml)fr,  1908. 

"  Sheet-piling,  Sheet-piling  has  been  driven  under  the  entire 
length  of  the  main  walls  of  the  junction  lock  and  between  the  piers 
at  the  northwest  corner  of  lock  No.  8. 

"  W'rought  iron  pipe  railing.  Pipe  railing  is  in  place  along 
l>oth  stairways  at  the  south  end  of  lcx?k  Xo.  8. 

"  Second-claRS  concrete.  The  junction  lock  with  its  north  splay 
walls  and  the  northeast  approach  wall  is  complete,  as  are  also  the 
bridge  abutments  at  Dunhams  Basin.  The  northwest  approach 
wall  at  lock  No.  8  is  complete  for  a  length  of  about  220  feet,  with 
300  feet  more  at  various  elevations  and  incompkte;  the  main  walls, 
floor,  northeast  splay  wall,  the  isolated  snubbing  posts  at  north 
end  of  east  side  and  about  00  feet  of  the  southeast  splay  wall  of 
lock  No.  8  are  complete,  but  the  top  surfacing  at  some  points 
is  not  satisfactory  and  will  have  to  be  repaired. 

"  The  footings  for  piers  and  back  posts  of  the  main  bridge  at 
East  street  are  in  place,  and  the  east  abutment  of  the  Bond  creek 
bridge  at  that  location  is  nearly  compk^te.  About  two  feet  in  depth 
of  the  footing  course  for  the  w(>st  abutment  at  Bond  creek  is  laid. 

''Reinforced  concrete.  The  only  reinforced  concrete  in  place  is 
that  in  the  standard  abutments  at  Dunhams  Basin  bridge. 
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"  Metal  rcwforcement.  This  includes  the  metal  re(][uired  in  the 
junction  lock  and  the  main  walls  of  lock  No.  8,  and  is  complete. 

''  Masonry  bridge  coping.  About  two  cubic  yards  for  the  Dun- 
hams Basin  bridge  was  finished. 

"  Sinicfural  steel.  As  the  gates  are  not  yet  placed  in  the  junc- 
tion lock  the  sti-uctnral  steel  called  for  is  about  one-third  in  place^ 
and  that  at  lock  No.  8  is  practically  complete  as  far  as  the  walls 
are  built. 

"  Iro7i  castings,  plain  and  machined.     All  iron  castings  called 

for  in  the  walls  of  the  junction  lock,  lock  8,  and  the  splay  and  ap- 
proach walls,  as  already  built,  are  in  place,  but  the  iron  for  both 
gates  at  the  junction  lock  and  that  for  operating  the  tumble-gate 
has  not  been  delivered. 

"  The  machined  iron  in  the  valve  seats  at  lock  !N"o.  8  is  in 
place. 

"  Removing  old  bridge  superstructtires.  One  of  the  old  bridges 
on  East  street  has  been  removed. 

"  Maintaining  traffic.  Traffic  has  been  maintained  at  Dunhams 
Basin.  East  street,  Broadwav,  Port  Edward,  and  at  intervals  in  a 
very  unsatisfactory  manner  at  Baldwin  avenue,  due  to  flimsy  con- 
struction of  temporary  bridge  abutments. 

"  Cast  iron  quoin-plates.  Quoin-plates  are  all  in  place  at  lock 
No.  8. 

"  Maintaining  traffic  at  Bond  creelc  crossing.  Trafiic  has  been 
maintained  at  the  East  street  crostsing. 
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"  The  following  is  a  suininary  of  the  items  on  contract  No.  27, 
as  they  stand  on  September  30,  1909,  as  modified  by  alterations 
1  to  7: 


ITEMS  OF  WORK. 


CleariDg lump  bud 

Grubbing cu.  yds. 

All  excayatlcm ou.  yds. 

Steeting  and  bracing H.  ft.  B.  M. 

Farminx  embankment cu.  yds. 

Gra^  lining cti.  yds. 

Sawed  lumber,  yellow  pfne  or  Douglas  fir 

M.ft.B.M. 

Sawed  lumber,  hemlock M.  ft.  B.  M. 

Yellow  pine  in  lock-gates M.  ft.  B.  M. 

White  oak. H.  ft.  B.  M. 

Round  timber lin.  ft. 

Foundation  piles,  12  ft  long No. 

Foundation  j^les,  15  ft  long No. 

FoundaUcm  piles,  16  ft.  long No. 

Foundation  piles,  20  ft  long No. 

Foandatkm  piles,  24  ft  long No. 

Sheet-piling M.  f  t  B.  M. 

Wrount  Iron  ]^pe  railing lin.  ft 

Second-class  concrete cu.  yds. 

Rdnforeed  concrete cu.  yds. 

Metal  rdnforcement lbs. 

Mawnry  bridge  coping cu.  yds. 

Wash-wall cu.  yds. 

Seeond-class  stone  paving iq.  yds. 

Thtrd-daas  riprap cu.  yda. 

Fourtfa-dasB  riprap cu.  yds. 

Wooden  fencing lin.  ft. 

Structural  steel lbs. 

Iron  eastbifcg lbs. 

Iron  castingi,  machined lbs. 

Sluice-gates,  complete,  with  hotsts,  etc. . .  No. 
Lowtfing  Argyle  St  bridgB  superstructure 

lump  sum 

Bemorfng  old  bridge  superstructures 

lump  sum 

Maintaining  traffic lump  sum 

Deduct  for  buildingi lump  sum 

Cast  Iron  quoin-plates lbs. 

Cast  iron  pipe lbs. 

Wooffen  i»Yement sq.  yds. 

Lattice  railing lin.  ft. 

15-4n.  vitrified  pipe Un.  ft. 

Maintaining  traffic.  Bond  creek. . .  .lump  sum 

Bxtra  or  vntpecified  work  orders. 

24-f  t  foundation  piles,  junction  lock. No. 

Repairing  break,  junction  lock. force  acooimt 

24-f t.  foundation  piles,  junction  1  ock. No. 

20-ft  foundatlQQ  pika,  northwest  approach 

wall,  lock  8 No. 

Driving  and  holding  down  piles  under  part 

of  nJorihwest  approach  wall,  lock  No.  8 

No.  and  force  account. 

Building  earth  dam  across  old  canal.  Fort 

Edward force  account 


Preliminary 
estimate. 


1 

13,973 

1,345.193 

53 

195.423 

4.837 

22.5 
0 
7 

3.12 

0 

7 

1.277 

0 

1,296 

0 

143.232 

56 

33,417 

1.189 

72,067 

17 

24.546 

768 

132 

0 

6.100 

213.775 

73.310 

7,650 

1 

1 

1 

1 

1 

8,700 

216.394 

350 

152 

35 

I 


Work  done 
during  year. 


Total  work 
done  to  date. 


4,362 

204,292 

0 

26,485 

0 


0 

0 

0 

2.966 

0 


0 
324 
0 
35 
0 
1 

35 

5,930 

82 

9,910 

0 

0 

0 

0 

0 

0 

10,827 

0,622 

0 

0 


834 


12.036 
908,151 

3.671 
36,514 
0 

0.566 

0 

0 

2 

0 

0 

324 

0 

95 

0 

77.614 


Percent 
of  work 
done  dur- 
ing year. 


.966 


0 
7.909 
0 
0 
0 
0 


35 

18,772 

94 

12,523 

2 

0 

0 

0 

0 

0 

15,032 

37.195 

6,520 

0 


0 
9,050 
0 
0 
0 
0 


705 
39' 
542 


12 


17 

31  2 
21.8 
0 
13.5 


95.1 


25.3 


2.7 


1.2 
62.5 
17.7 

6.9 
13.7 

0 


5.1 
13.1 
0 


25 
15 


90.9 


25 


0 
0 
0 

100 


100 


Per  cent 

of  work 

done  to 

date. 


77.4 
86.1 
67.5 
6.9 
18.6 


2.5 


95.1 


25.3 
"7.3 


5.4 
62.5 
56.2 

7.9 
17.4 
11.7 


7 
60.7 

85.2 


25 
15 


104 


25 


100 
100 
100 

100 


Unfinished 
100 


''Contract  No.  32. 

"For  constructing  the  lock-gates,  needle-boa nis,  needles  and  lock- 
valves  on  contracts  Nos.  3,  25  and  27.  Contractor,  Penn  Bridge 
Company.  Engineer  in  charge  for  the  State,  C.  A.  Curtis,  As- 
sistant Engineer. 
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"  A  small  force  arrived  the  latter  part  of  August  and  began 
assembling  the  plant  for  erecting  the  gates  and  needle-beams  at 
lock  Xo.  C)y  on  contract  Xo.  3.  Timbor  for  needles  was  received 
and  the  lower  needles  werd  shaped  and  treated  with  the  preserva- 
tive." 

CiiAMPLAiN  Canal,  Residency  No.  3. 

« 

Assistant  Engineer  D.  B.  LaDu  reports: 

"  This  residency  extends  from  the  highway  crossing  at  Dun- 
hams Basin,  Washington  county,  to  Lake  Champlain,  at  White- 
hall, Washington  county,  a  distance  of  19.8  miles. 

''  Contract  No.  15.  For  excavating  the  canal  and  protecting  its 
sides,  constructing  lock  Xo.  11,  dam  Xo.  4,  lock  Xo.  12,  dam 
Xo.  5,  and  appertaining  structures,  a  spillway,  a  highway,  twv> 
masonry  culverts,  five  bridges  with  their  piers  and  abutments,  and 
other  incidental  details,  between  Lake  Champlain  at  Whitehall, 
Washington  county,  Sta.  0-73,  and  Sta.  ?»5G,  on  Wood  creek,  about 
0.6  mile  north  of  Comstock  post-office,  Washington  county.  This 
contract  was  awarded  to  the  Atlantic,  Gulf  &  Pacific  Company  on 
August  9,  1906.  Its  length  is  6.8  miles,  extending  from  Lake 
Champlain  at  Whitehall  to  a  point  about  0.6  mile  north  of 
Comstock. 

"At  Whitehall  the  construction  of  the  east  (river)  wall  of  lo(?k 
12,  including  the  timber  crib  at  the  north  end,  progressed  until 
the  latter  part  of  January,  when  work  was  closed  down  for  the 
winter.  During  April  and  May  the  remainder  of  this  wall  was 
completed.  Xo  construction  work  has  Ix^en  done  on  lock  12  during 
the  summer  months. 

"  Just  south  of  Saunders  street  bridge,  Whitehall,  about  79 
j>er  cent  of  the  southeast  approach  wall  of  lock  12  has  been  con- 
structed. This  is  all  that  can  feasiblv  be  done  on  this  wall  at 
present. 

*' During  the  fall  of  1908  the  dyking  niachin<s  and  hydraulic 
dnnlge  Chamylain  worked  northward  through  the  village  of  White- 
hall to  a  point  near  the  Saunder-s  street  bridge,  completing  all  the 
available  excavation,  after  which   the  dyking  machines  were  re- 
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moved  to  contract  Xo.  25  and  the  dredge  Champlain  to  Comstock 
for  winter  repairs.  In  April  the  dredge  began  operation  near  lock 
Xo.  11  and  worked  northward  to  the  guard-lock,  cleaning  np  the 
canal  bottom  and  flattening  the  slope  on  the  west  side.  The  dredge 
has  also  excavated  for  the  npper  and  lower  approaches  to  lock 
Xo.  11,  and  on  the  completion  of  the  above  work  was  transferred 
to  contract  Xo.  25. 

"  During  the  summer  a  floating  excavator  has  been  constructed 
near  the  guard-lock.  This  machine,  working  northward,  began 
operations  in  September,  trimming  the  prism  slopes  on  the  east  side 
to  conform  to  the  lines  for  wash-wall. 

"At  lock  Xo.  11  the  construction  of  the  lock  walls  and  approaches 
and  the  erection  and  hanging  of  the  needle-beams  continued  until 
January,  when  all  work,  except  the  building  of  a  dipper-dredge, 
was  suspended  for  the  winter.  Since  the  opening  of  work  in  the 
spring  the  concrete  work  for  the  lock  proper  has  been  almost  com- 
pleted; both  the  upper  and  lower  gates  have  been  erected  and 
swung  into  position;  the  southwest  approach  wall  is  entirely  fin- 
ished, and  the  northwest  and  southeast  approach  walls  have  been, 
respectively,  32  per  cent  and  27  per  cent  completed. 

"All  construction  work  has  progressed  satisfactorily  throughout 
the  year. 

"  The  Delaware  and  Hudson  Eailroad  Company  has  constructed 

« 

the  bridge  abutments  for  the  Rutland  Branch  crossing  over  the 
Barge  canal  at  Whitehall.  Both  of  these  abutments  have  been  com- 
pleted, and  the  company  is  now  driving  piles  for  the  false  work. 
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"  The  following  is  a  summary  for  the  year  ended  September  30, 
1909: 


ITEMS  OF  WORK. 


Clearing acres 

Grubbing cu.  yds. 

All  excavation cu.  yds. 

Sheeting  and  bracing ft.  B.  H. 

Embankment cu.  yds. 

Sawed  lumber,  hemlock ft.  B.  H. 

Sawed  lumber,  yellow  pine ft  B.  M. 

White  oak  in  mitre-aills ft.  B.  M. 

Stone  filling  in  cribs cu.  yds. 

RUng No. 

Sheet-piling ft.  B.  M. 

All  classes  concrete cu.  yds. 

44nch  vitrified  pipe lin.  ft. 

Iron  castings,  plak lbs. 

Iron  castings,  machined lbs. 

Structural  steel lbs. 

Metal  rdnforoement lbs. 

Upper  lock-gates lump  sum 

Lower  gates,  lock  No.  11 lump  sum 

Needle-dams,  lock  No.  11 lump  sum 

Needle-dams,  upper  end,  lock  No.  12  .lump  sum 
Needle-dams,  lower  end,  lock  No.  12 .  lump  sum 
Lock-valves lump  sum 

Gross  estimate 


Preliminary 
estimate, 
including 
alterations. 


12.36 

12,000 

2.915.110 

fiO.OOO 

167,860 

40,000 

05.000 

443 

850 

8.492 

100,740 

56.481 

300 

166,000 

50,000 

1,102  960 

127.480 

$11,100 

$8,500 

$5,200 

$2,400 

$3,100 

$7,200 


$1,463,161 


Work  done 

Total  work 

during  year. 

done  to  date. 

0 

12.36 

932 

7,957 

383,648 

2.272.277 

6,299 

17,375 

392 

2,128 

20,061 

20,061 

19.208 

19,208 

1,958 

1,958 

567 

567 

1,988 

5,004 

12,483 

87,412 

15,498 

36,634 

30 

268 

22,634 

123,453 

11,886 

42,661 

14.610 

26,195 

5.535 

15.673 

$5,550 

$5,550 

$8,500 

$8,500 

$3,068 

$3,068 

$240 

$310 

$310 

$5,400 

$5,400 

$238,580 

$928,920 

Percent 
of  work 
done  dur- 
ing year. 


0 

8 
13 
13 

0. 
SO 
20 
44 
67 
23 
12 
27 
10 
14 
24 

1 

4 

SO 

100 

59 


Percent 

of  work 

done  to 

date. 


10 
75 


100 

66 

78 

35 

1 

50 
20 
44 
67 
60 
87 
65 
89 
74 
85 
2 
12 
50 

100 
50 
10 
10 
75 


16.3 


63.5 


"  Contract  No.  25.  For  excavating  the  canal  and  protecting  its 
sides,  constructing  lock  No.  9  and  necessary  spillways,  power 
plants  and  appertaining  structures,  bridge  superstructures  and 
approaches,  retaining  walls,  highways  and  other  incidental  de- 
tails, between  Sta.  356,  about  0.6  mile  north  of  Comstock  post- 
office,  Washington  county,  and  Sta.  1041  +  54,  which  is  also  Sta. 
1046  +  16  at  Dunhams  Basin  road,  Washington  county.  The 
length  of  this  contract  is  13  miles.  This  contract  was  awarded  to 
the  Atlantic,  Gulf  &  Pacific  Company  on  November  19,  1906. 

'^  The  dredge  Fort  Edward  worked  until  December,  1908,  exca- 
vating to  within  four  foot  of  grade  up  to  lock  No.  9,  just  south  of 
Smiths  Basin.  It  also  excavated  about  1,000  feet  north  of  Fort 
Ann.  It  began  again  in  April  and  excavated  about  one  mile  north 
of  Fort  Ann  and  bottomed  out  to  grade  all  but  about  one-half  mile 
between  Bray  ton's  crossing  and  Smiths  Basin.  This  dredge  has 
been  idle  since  July. 

'*  The  dredge  Charnplain  started  excavating  in  April  at  about 
500  feet  from  the  north  end  of  the  contract  and  excavated  south 
to  Dewey's  bridge.     This  dredge  has  been  idle  since  August. 

"  Excavation  was  made  by  hand  for  the  Comstock  retaiuing  wall 
and  culvert.     Excavation  was  made  by  the  towers  and  McMyler, 
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and  dykes  erected  from  the  north  end  of  the  contract  to  Flat  Eock 
and  from  lock  No.  9  to  within  one-half  mile  of  the  south  end  of 
the  contract.  Also  part  of  by-pass  was  excavated.  Rock  exca- 
vation was  also  made  for  lock  No.  9  and  the  upper  approach  wall. 

"  The  rock  cuts  at  Wooden  Lock  were  nearly  completed  and  about 
one-fifth  of  the  rock  at  Flat  Rock  was  removed. 

"A  number  of  ditches  near  lock  No.  9  were  completed.  Em- 
bankment was  placed  from  Fort  Ann  about  one  mile  north  and  also 
back  of  Wood  creek  spillway,  East  creek  spillway,  and  the  siphon 
spillway. 

"  The  highway  about  one  mile  north  of  Fort  Ann,  2,200  feet 
long,  was  completed. 

"  Piles  were  under  about  one-half  the  southwest  approach  wall 
to  lock  No.  9,  under  the  siphon  spillway  and  under  the  Comstock 
retaining  wall. 

"  Sheet-piles  were  driven  in  revetment  from  George  Henry's 
road  to  within  one  mile  of  lock  No.  9. 

"The  retaining. wall  and  culvert  at  Comstock  were  constructed. 
The  siphon  spillway,  the  Wood  creek  spillway  and  East  creek 
spillway  were  competed  and  lock  No.  9  about  five-eighths  completed. 

"  Riprap  on  East  creek  spillway,  Wood  creek  spillway,  siphon 
spillway  and  by-pass  was  all  laid. 

"The  following  is  a  summary  for  the  year  ended  September 
30,  1909 : 


ITEMS  OF  WORK. 


dearbg acns 

Grubbing cu.  yds. 

All  excftTation cu.  yds. 

Embankmeofc cu.  yds. 

linise cu.  yds. 

Sawea  lumbff,  hemlock ft.  B.  M. 

Piling No. 

MMet-pilinff ft.  B.  M. 

Ckncrete,  all  ebases cu.  yds. 

Ripnp cu.  yds. 

y^ying,  second-clsaB aq.  yds. 

Ballast cu.  yds. 

Iroo  casting  pbln lbs. 

Iron  esstmeB,  machined lbs. 

Uetal  reioforoement lbs. 

Structural  steel Ibe. 

Qnm  estimate 


Preliminary 
estimate. 


65.09! 

36.0001 

5,505.2701 

162.800 

13.900 

2.700 

1,970 

1.240,000 

29.190 

3,630 

1,100 

338 

27,890 

20,000 

87.920 

56,180 


$1,686,345 


Per  cent 

Work  done 

Total  work 

of  w(»>k 

during  year. 

done  to  date. 

done  dur- 
ing year. 

24.19 

65.69 

37 

4,824 

9,435 

13 

1,663,647 

3,404,930 

30 

1,616 

9,623 

1 

1,499 

1.499 

11 

2.570 

2,570 

95 

789 

963 

37 

332.072 

340.886 

27 

13,254 

13.721 

45 

1.420 

1,455 

39 

15 

15 

1 

57 

85 

17 

15,145 

15.145 

55 

8.240 

8.240 

41 

10.317 

13,649 

12 

5.738 

5.738 

10 
29 

$482,670 

$890,240 

Per  cent 

of  work 

done  to 

date. 


100 
26 
61 
6 
11 
95 

♦46 
28 
47 
40 
1 
25 
55 
41 
16 
10 

53 


*  Due  to  extra  work  order. 
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'       IMPKOVEMENT   OF  PUBLIC  HIGHWAYS. 

Although  the  work  of  highway  iinprovemcTit  is  not  now  in 
charge  of  this  Department,  it  was  not  turned  over  to  the  newly- 
created  Department  of  Highways  till  February  17,  1909,  or  four 
and  a  half  months  after  the  beginning  of  the  fiscal  year  covered  by 
this  report.  To  complete  the  record  of  this  form  of  public  im- 
provement while  in  charge  of  the  State  Engineer,  an  account  of 
what  was  accomplished  on  the  Eastern  Division  during  this  period 
of  four  and  one-half  months  will  be  found  in  tabular  form  ap- 
pended to  my  report. 

APPENDED  TABLES. 

There  will  be  found  also  a  statement  showing  the  engineering 
expenses  and  tables  giving  all  contracts  in  force  during  the  year, 
separated  into  two  groups,  those  completed  and  those  still  pending. 

Respectfully  submitted, 

GEORGE  D.  WILLIAMS, 

Division  Engineer 
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The  Following  Statements  Snow  the  Names,  Rank  and 
Compensation  of  Engineers  Employed  in  the  Eastern 
Division  of  the  Department  of  the  State  Engineer  and 
Surveyor,  Together  with  Incidental  Expenses,  for  the 
Fiscal  Tear  Ended  September  30,  1909. 


Ordinary  Repairs  to  Canals  —  Erie  Canal. 


Chapter  465.  Laws  of  1908. 


NAME. 


L.  B.  Harrison 

George  D.  Williams. 
NobbE.  Whitford. 

Charles  Stark 

LotettaC.  Cantwell. 

HaUieADell 

B.  L.F^edendall... 
Geo.  L.3chillner... 
H.  J.  Richardson . . . 
W.  P.  Deevey 


Division  en^neer 

Diyiaion  en^neer 

Resident  engineer 

Financial  clerk 

Stenographer 

Stenographer 

Sten(^rapher 

Engineering  draftsman . 

Rodman 

Lab(Hrer 


Rate  of 
compensation. 


13,600  per  year 

3,600  per  year 

2,700  per  year 

5  00  per  dav 

50  per  month 

83  33  per  month 

150  per  month 

5  00  p3r  day 

4  00  p3r  day 

2  00  p3r  dav 


Services. 

Travel. 

1900  00 

2.400  00 

225  00 

135  00 

25  81 

166  66 

150  00 

1.035  00 

60  00 

62  00 

Total. 


$5,150  47 

IncideiU4d  ExpenMei. 

Stationery  and  printing $567  52 

Fuel  and  light 202  80 

FoBtas 140  00 

Telephone  and  telegraph 682  92 

Miscellaneous 1 ,259  67 


Total. 


$900  00 

2.400  00 

225  00 

135  00 

25  81 

166  66 

*  150  00 

1,035  00 

60  00 

62  00 


$5,150  47 


2.852  91 


$8,012  38 


Ordinary  Repairs  to  Canals  —  Champlain  Canal. 

Chapter  465.  Uws  of  1908. 


NAME. 


GeorveD.  Williams.... 
Noble  E.Whitfard... 
CSiarles  B.  Dunham,  Jr. 

B.  liLFVedendaU 

HattieA.  Dell 

LorettaC.  Cantwell.... 

George  L.  SchiUner 

H.  J.  Richardson 


Rank. 


Division  engbieer 

Resident  engineer 

Clerk 

Stenc^rapher 

Stenographer 

Stenographer 

Engineering  draftsman , 
Rodman 


Rate  of 
compensation. 


$3,600  per  year 

2,700  per  year 

100  per  month 

150  per  month 

83  33  per  month 

50  per  month 

5  00  per  day 

4  00  per  day 


Services. 

Travel. 

$300  00 
025  00 
100  00 

60  00 
499  98 

50  00 
400  00 
232  00 

Total. 


$2.266  98 

Inddentd  Expeiua. 

Stationery  and  printiBg $125  42 

Fuel  and  Ught 478  60 

Postan 100  70 

Telepboae  and  telegraph 329  08 

Misedlaneous 686  84 


$300  00 
625  00 
100  00 
60  00 
499  98 
50  00 
400  00 
232  00 

$2.266  98 


Total. 


1,720  64 
$3,987  62 


Repobt  of  State  Enoineeb. 


Construction  of  Barge  Canal  —  Head  Office  Account. 

Clupta  U7.  L>n  ol  1903.  and  imenrlitary  Uiti. 


W.R.mil 

W.  B.  Ludccth. . . . 
H.  IXAIeoada... 
QeorRcF.  Cfalui... 
RobolE.  Hcfton.. 
.    B.M.3iT>jF 

O.F.'B«Urm 

aH.  H«Cul1ach.. 


H.  P.  fl 


C.  N.  Hsiprt .' '. . 
A  H.H^... 
UanLd  Lery, . , , 


J,  P.  ConAtlM.    . 


F.  W.  Uoilurd... 


R.  IL  Whwln... 
J.  U.  AnciB.  .. 
UdFrIUr 

E.  E.  Brina. . 
S.T.Va£HrKh.  . 

F.  H.  B« 

J.F.BIqIh 


E.  Qulmb] 
E.  A'tnUt 


R.  R.  Htuut  

J.T.  IXcluiii 

H.  E.  Bmd 
PukaD.Wn>iM1.. 


a  L  Fndndull 


HridgF  dm  Ihobii 

Brtdce  dra  Innjin  --  •   - 

Biid»!  dn  UDun 

Junhx  brtdcr  drnlUmin  . 
'       ~  brtdjtc  draftunun 

bndiF  drullHiiHn . . 

brldff  dnltflnuin . 


»a2 

l.lOttOO 

l»[«D™tt 

.900  00 

WpTday 


173  71 

1.746  21 

4.400  00 
l,3U0O 
I. Ml  S« 

i.on  »7 

17S00 

i.iasc 

OH  J 


7»Oo 
7UaD 
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Construction  of  Barge  Canal —  Head  Office  Account —  (Cont'd). 


NAME. 


Habd  Wienholi 

H.  LDavto 

HBUieA.Dell 

AdekHallenbeck... 

S-CHacNeill 

L  J.  Mulhauaer 

M.G.Hanington... 

GraeeHaBweU 

J.J.Tobtn 

RT.Kdly 

Katbryn  M.  Pitts. . . 

Mtftinie  Devlin 

Mary  E.  Heeran .... 

C.  D.  Btmm 

E.G.  Biasing 

E.  A.  Bonney 

J.  M.  FViedland 

J.A.  O'Donnell 

Wm.  J.  Plcftrd 

Rupert  Sturtevant. . 

LaWestfall 

T.S.  Bailey 

Q-GaleDlzon 

J.  H.  MeQrmlck.  Jr. 

E.  E.  Brandow 

E.C.  Hackett 

LLeeHadley 

G.D.Meer 

A.  P.  lluasl 

J.  N.Steven« 

J.  L.Southworth.... 

A.  W.Thayer 

J.  J.  Coagnive 

R.  R.  Shestf^er 

F.E.  Blake 

W.S.  KI08 

C.  P.  Wiweke 

J.  A.  Jensen 

Tbenm  Ainsworth. . . 

Bernard  Gazier 

G.  LKnoU 

MaximiUan  Komow. 

C.  G.  LAmphere 

A.  PHtchard 

H.  Forth 

T.  Kntakem,  Jr... 


J. 
J. 
C 
P 


R.  Ifuirav 

Edward  Anoerberg. 

F.  C  Ashley 

F.  A.  Biggf 

Clark  Brown 

S.P.airlisle 

A.  G.  Chapman 

C.  R.  Chase 

J.  S.  Clancy 

W.S.  Coulter 

DeWitt  H.  Daley. . 

E.  J.  Doyle 

F.  ILEames 

G.  £.  QibMD 

H.  W.Hale 

R.L.Holt 

Charka  Kiehm 

H.C.  Kline 

D.  R.Lee 

R.  J.  Lowenstein... 

J.  H.  McEboy 

A.S.  Mlrick 

C.  W.  Mania.  Jr.. 

J.  P.  Newton 

P.  W.O'Gnidy... 

E.C.01oott 

R.  E.  Phillipa 

E.  G.  Raynor 

B.  W.  Rowkrana... 


Rank. 


Stenographer 

Stenographer 

Stenographer 

Stenographer 

Stenographer 

Stenographer 

Stem^rnpher 

Stenographer 

Stenographer 

Stenographer 

Stenographer 

Temporary  stenographer . 
Temporary  stenographer. 
Engineering  draftsman . . 
Engineering  draftsman . . 
En^eering  draftsman . . 
Engineering  draftsman . . 
Engineering  draftsman . . 
Engineering  draftsman . . 
En^neering  draftsman . . 
Engineering  draftsman . . 
Engineering  draftsman . . 
Engineering  draftsman . . 
Engineering  draftsman . . 
Engineering  draftsman . . 
En^neering  draftsman . . 
Engineering  draftsman . . 
Engineering  draftsman . . 
Engineering  draftsman . . 
En^ncering  draftsman . . 
Engineering  draftsman . . 
Engineering  draftsman . . 
Architectural  draftsman . 
.Architectural  draftsman . 

Mechanical  en^neer 

Mechanical  draftsman 

Mechanical  draftsman 

Mechanical  draftsman 

Tracer 

Tracer 

Tracer 

Tracer 

Tracer 

Tracer 

Tracer 

Tracer 

Tracer 

Aasbtant  engineer 

Assistant  en^necr 

Assistant  engineer 

Assistant  en^neer 

Assistant  en^neer 

Assistant  en^neer 

Assistant  enpneer 

Assistant  en^neer 

Assistant  engineer 

Aasistant  en^eer 

Asristant  engineer 

Assistant  en^neer 

Asstotant  en^neer 

Assistant  engineer 

Assistant  en^neer 

Assbtant  en^neer 

Asstotant  enpneer 

Asstotant  en^neer 

Asristant  en^neer 

Assistant  engineer  

Assistant  engineer 

Assistant  enpneer 

Aflristant  engineer 

Assistant  engineer 

Asstotant  engineer 

Asstotant  en^iieer 

Assistant  en^neer 

Asslrtant  engineer 


Rate  of 
compensation. 


$100  per  month 
83  83  per  month 
83  13  per  month 
76  per  month 
75  per  month 
75  per  month 
00  per  month 
60  per  month 
60  per  month 
50  per  month 
SO  per  month 
75  per  month 
75  per  month 
6  00  per  day 
5  00  per  day 
5  00  per  day 
5  GO  per  day 
5  00  per  day 
5  00  per  day 
5  00  per  day 

5  00  per  day 
4  5^/  per  day 
4  50  per  day 
4  50  per  day 
4  00  per  day 
4  00  per  day 
4  CO  per  day 
4  00  per  day 
4  00  per  day 
4  00  per  day 
4  00  per  day 
4  00  per  da  v 

125  per  montn 
125  per  month 
175  per  month 
90  per  month 
90  per  month 
75  per  month 
75  per  month 
75  per  month 
75  per  month 
75  per  month 
75  per  month 
75  per  month 
60  per  month 
60  per  month 
60  per  month 

6  00  per  day 
6  00  per  day 
6  00  per  day 
6  00  per  day 
6  00  per  day 
6  00  per  day 
6  00  per  day 
6  00  per  day 
6  00  per  day 
6  00  per  day 
6  00  per  day 
6  00  per  day 
6  00  per  day 
6  00  per  day 
6  00  per  day 
6  00  per  diiy 
6  00  per  diiy 
6  00  per  day 
6  00  per  day 
6  00  per  day 
6  00  per  day 
6  00  per  day 
6  00  per  day 
6  00  per  di\y 
6  00  per  day 
6  00  per  d^iy 
6  00  per  day 
6  00  per  day 


Services. 


1900 

291 

83 

912 

795 

525 

191 

700 

060 

9 

11 

36 

55 

1.122 

1.550 

1.130 

955 

1,515 

1.544 

1.392 

1.560 

597 

1.125 

1.378 

860 

1.124 

1.252 

1.248 

1.252 

836 

1,164 

1.330 

1.500 

1.312 

1.859 

907 

829 

943 

900 

750 

865 

738 

525 

900 

660 

660 

640 

300 

1.734 

510 

1,866 

1.412 

708 

1.890 

1.212 

1.974 

1.602 

1,770 

1.866 

1.872 

1.773 

1.719 

1,842 

330 

ISO 

1.390 

2.190 

1.560 

1.753 

1.788 

792 

1,851 

1.884 

1,188 

1.836 


00 
66 
33 
00 
OG 
00 
29 
00 
00 
68 
29 
29 
65 
00 
00 
00 
00 
00 
00 
00 
00 
00 
OG 
50 
00 
00 

oc 

00 
00 
00 
00 
50 
00 
50 
70 
50 
76 
55 
00 
00 
51 
33 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
50 
00 
00 
00 
00 
00 
00 
00 
00 
00 


Travel. 


$16  33 


6  58 
10  66 


1  95 


Total 


2  00 


2  70 


199  77 
69  23 


7  46 


7  64 

51  07 

1  10 

179  32 


14  40 


$900  00 

291  66 

83  33 

912  00 

795  00 

525  CO 

191  29 

700  00 

660  00 

9  68 

11  29 

36  29 

55  65 

1.122  00 

1,550  00 

1.146  33 

955  00 

1,515  00 

1,544  00 

1,392  00 

1.560  OU 

f  03  58 

1.1?5  66 

1.378  50 

860  00 

1.125  95 

1 .252  00 

1.248  00 

1,252  00 

886  00 

1.164  00 

1,330  SO 

1.500  00 

1,312  50 

1,861  70 

907  SO 

829  70 

943  55 

900  00 

752  70 

865  51 

738  33 

525  00 

900  00 

660  00 

660  00 

640  00 

300  00 

1,734  00 

510  00 

1,866  00 

1 ,412  00 

907  77 

1 ,959  23 

1,212  00 

1,981  46 

1.602  00 

l.TTO  00 

1.866  00 

1,872  00 

1.773  00 

1,719  00 

1.842  00 

337  54 

201  07 

1.391  60 

2.360  32 

1.560  00 

1.753  CO 

1,788  00 

806  40 

1.85160 

1,884  00 

1.188  00 

1.836  00 


100 


Report  of  State  Engineer. 


Construction  of  Barge  Canal  —  Head  Office  Account —  {Cont'd), 


NAME. 


A.  D.  Sanderson 

H.  0.  Schermerhora . . 
W.  H.  Slingerland,  Jr. 

A.  E.  Steere 

G.aUndcrbiU 

J.  H.  Sturdevant 

E.  W.  Syivester 

T.  R.  Tetley,  Jr 

H.  A.  Weeks 

W.  G.  Wildes 

Joseph  H.  Young 

R.G.  Finch 

H.  A.  Gehring 

F.  8.  Crowcll 

B.  I.  Hall 

L.  W.Irish 

F.  C.  Koemer 

G.  W.  Stickney 

H.  T.  Arnold 

A.  T.Clark 

J.  F.  Greathead...... 

T.  A.  Hendrickson . . . 

George  G.  Sweet 

T.  L.  Wstklnfl 

D.  W.  Overocker 

L.  8.  Rickard 

J.  B.Whipple 

C.  M.  Colony 

A.  R.  Patchke 

Frank  Roberta 

M.  E.Cottrell 

R.  E.  Demming 

G.  B.  Kelley 

D.  H.  HUl 

J.  J.  Schwonn 

J.  C.  Adams 

M.  H.  Boigeol 

H.V.  Button 

W.H.Dodd 

H.  F.  Eagan 

M.  I.  Franklin 

Jacob  Gallowitz 

Joseph  T.  Murphy — 

E.  aNiles 

N.  B.  Robbins 

E.  V.  Allendorph 

M.  S.  Bierce 

Charles  M.  Leet 

J.  M.  Taylor 

E.F.  Weeks 

D.F.Allen 

William  Atkinson . . . . 

Clarence  Barker 

A.  M.  Barton 

F.  C.  Batt 

J.  H.  Boybnd 

J.  J.  Brown 

J.  H.  Byrnes 

J.  M.  Connolly 

G.  E.  Cumner 

Goorge  Cunningham. . 

J.  E.  Dempsey 

R.  J.  Dobbins 

Stephen  Feenan 

Alexander  Greenwald. 

James  Haley 

W,  A.  Hanrahan 

Harry  Hertz 

•Edgar  Hull 

Goorgc  E.  Knonman . . 
Simeon  Lodewick ,  . . . 

J.  M.  Macdonnld 

M.  A.  MoMuhon 

L.  E.  Moore 

Carroll  A.  Parry 


Rank. 


Assistant  engineer 

Assistant  engineer . . . 
Assistant  engineer . . . 
Assistant  engineer . . . 
Assistant  engineer . . . 
Assistant  engineer . . . 
Assistant  engineer . . . 
Assistant  engineer . . . 
Assistant  engineer . . . 
Assistant  engineer . . . 
Assistant  engineer . . . 
Assistant  en^neer . . . 
Assistant  engineer . . . 
As^tant  engineer . . . 

Assistant  engineer 

Assistant  engineer . . . 

Assistant  en^necr 

Assistant  engineer . . . 

Leveler 

Lcveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainnmn 

Inspector  of  masonry . 
Inspector  of  masonry . 
Inspector  of  masonry . 
Inspector  of  masonry . 
Inspector  of  miisonry . 

Liibcffer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Liiborer 

Laborer 

Laborer 

Laborer 

L'lborer 

Litburer 

Laborer 

liftborer 


Rate  of 
compensation. 


16 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
4 
4 
4 
4 
4 
4 
.3 
3 
3 
3 
3 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
5 
5 
4 
4 
3 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 


00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
50  per  day 
50  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
50  per  day 
50  per  day 
50  per  day 
00  per  day 
00  per  day 
00  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
SO  per  day 
50  per  day 
50  per  djiy 
50  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
50  per  day 
50  per  day 
50  per  day 
00  per  day 
00  per  day 
00  par  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 


Services. 


$1,878 

1.962 

1.860 

168 

414 

756 

1.098 

402 

1.854 

162 

240 

1,634 

1.633 

1,360 

55 

330 

1,570 

60 

1,357 

1.546 

832 

660 

1.5,% 

1.570 

648 

738 

535 

372 

1.038 

1.076 

276 

126 

1.106 

108 

38 

468 

468 

420 

930 

327 

15 

20 

920 

918 

85 

1.130 

1.549 

491 

295 

297 

204 

472 

4 

360 

32 

648 

38 

70 

174 

378 

326 

174 

136 

182 

524 

452 

166 

218 

416 

368 

598 

442 

128 

198 

344 


00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
50 
00 
00 
00 
00 
00 
00 
50 
00 
00 
00 
00 
00 
00 
50 
00 
00 
00 
50 
00 
00 
50 
50 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
50 
50 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 


Travel. 


1177  43 
13  87 
11  19 


10  15 

13  49 

5  09 

8  01 


1  68 


4  33 


36  46 

102  61 

56  73 


1  48 


Total. 


01 
50 


12.055  43 

1.975  87 

1,871  19 

168  00 

414  00 

756  00 

1.098  00 

402  00 

1.864  15 

175  49 

245  69 

1.642 

1.633 

1,360  00 

56  68 

330  00 

1,570  00 

60  00 

1.357  00 

1.546  50 

832  00 

660  00 

1.555  00 

1 ,570  00 

648  00 

738  00 

535  50 

372  00 

1,038  00 

1 .076  00 

276  50 

126  GO 

1,106  00 

108  50 

42  83 

468  00 

466  00 

420  00 

930  00 

327  00 

15  00 

20  00 

920  00 

918  00 

85  00 

1.166  46 

1.651  61 

547  73 

295  50 

297  50 

204  00 

472 

4 

360  00 
32  00 
648  00 
38  00 
70  00 
174  00 
378  00 
326  00 
174  00 
136  00 
182  00 
5-24  00 
452  00 
166  00 
218  CO 
416  CO 
366  CO 
598  00 
443  48 
128  00 
198  00 
344  00 


00 
00 
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Construction  of  Bargf,  Canal  —-  Head  Office  Account  —  {ConcVd). 


fhoiDia  Riltoone . . 


)LE.  Bskcr.  '.'■ 
UKoiBama.. 


>ii  iDd  office  u 
Chfmromin 


FMlindludit. 


m  pcr^on^ 


no  00 
Mm 

TSOO 

m  00 

614  00 

1.200  00 


42  00 
»2  00 

eg  00 


H  U  19.436  2&.I253.0; 


Coiistruclioi)  of  B'lrtic  Vanal  —  /fri 

Ch«pl*r  147,  LuKJ  ni  1003.  nnd  .mmdnlory  low 


NAME. 

Ifaiifc. 

Raw  of 

n«.  D.  WUIbhu 

.  A.  Lamb 

;.  H.  UuC-iUHb 

a-n^^ 

FwE.VriS!'".,:. :.:.;.: 

e^miKrlerk 

St=nognpl«r 

13 

«i 

00 

60 

00 

<»)p2r 
TOO  per 
700  (« 
TflOiKr 
400  pr 

tfttn  E.  KlnhHT. . . . 
A-Mumy 

)  perm 

TfiSOOl 

^A 

200  00 
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Report  of  State  Engineer. 


Construction  of  Barge  Canal  —  Erie  Canal — {Cmdlnued). 


NAME. 


L.  L.  Watkina 

UH.Hurd 

E.  H.  Bourne 

T.S.  Bailey 

Ford  W.  Harrte 

R.H.  Wanin 

G.S.  Allen 

A.  G.  Austin 

Lewis  Bartlett 

E.  J.  Becker 

J.  C.  Bell 

D.  E.  Bellows 

Fred.  W.  Harris 

E.D.Hendricks 

Edwin  Hilbom 

L.S.  Hulburd 

M.  E.  James 

E.E.  Kendall 

D.R.  Lee 

O.F.Lewis 

J.  B.  Maguire 

LS.  Matlaw 

C.  L.  McClelland 

Geo.  L  Oakley 

P.W.O'Grady 

B.  W.  Roeekrans 

H.  0.  Schermerhorn . 

A.  E.  Steere 

G.  G.  Underbill 

W.  J.  Weigmann 

M.J.Williams 

C.  A.  Holmauist 

E.  P.  Neuschwander . 

H.  R.  Robbins 

E.  M.  Babcock 

C.  R.  DeGraff 

M- W.Grimes 

Jacob  Friedland 

Oscar  HasbroMck 

C.  L.  Hayward 

T.  A.  Hendrickson... 

Grant  Huntley 

C.  G.  Ranncy 

J.  L.  Sawyer 

S.  R.Tighe 

C.E.  Weed 

W.E.  Weller 

J.D.Williams 

8.  R.  Bellows 

R.  M.  Bennett 

Otto  Brown 

C.  F.  DeClercq 

I.  A.  Farguhar 

Eustace  Htilsapple .  . 
G.  C.  Ingersoll 

D.  W.  Overocker 

J.  S.  Bixby 

C.S.  Diet! 

J.  A.  Glominski 

W.C.Rlch 

H.  J.  Richardson 

H.S.Silvester 

R.  B.  Smith 

Geo.  Van  Nostrand . . 

W.W.Brown 

N.  E.Cottrell 

R.  E.  Demming 

R.  E.Drake 

Ely  Gamse 

E.  W.C;oflF 

R.  W.  Heerlcin 

G.  H.  Jones 

A.  D.  Kline 

P.  F.  Matteflon 

Wm.  N.  Niles 


Rank. 


Stenographer 

Clerk 

Engineering  draftsman . 
Eni^neering  draftsman . 
Engineering  draftsman . 
Engineering  draftsman . 

Tracer 

Assistant  en^neer 

Assistant  engineer 

Assistant  ent^necr 

Assistant  en^neer 

.Assistant  enpneer 

Assistant  enjaneer 

Assistant  ent^neer 

Assistant  en^neer 

.\asistant  engineer 

Assistant  en^neer 

Anistant  engineer 

Assutant  engineer 

.Assistant  engineer 

Assistant  engineer 

Assistant  engineer 

Assistant  engineer 

Assistant  engineer 

Assistant  engineer 

Assistant  engineer 

.Assistant  engineer 

Assistant  eni^neer 

Assistant  engineer 

Assistant  engineer 

As^tant  engineer 

Assistant  engineer 

.Assistant  engineer 

Assistant  engineer 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 


Rate  of 
compensation 


$60 
112 


75 


00  per  month 
50  per  month 

5  00  per  day 
4  50  per  day 
4  00  per  day 

4  00  per  dav 
00  per  month 

6  00  per  day 
6  00  per  day 
6  00  per  day 
6  00  p?r  day 
6  00  p3r  day 
6  00  per  day 
6  00  per  day 
6  00  per  day 
6  00  per  day 
6  00  p2r  day 
6  00  per  day 
6  00  per  day 
6  00  per  day 
6  00  per  day 
6  00  per  day 
6  00  p3r  day 
6  00  per  day 
6  00  per  day 
6  00  per  day 
6  00  per  day 
6  00  per  day 
6  00  per  day 
6  00  per  day 
6  00  psr  day 

5  00  per  day 
5  00  par  day 
5  00  per  day 
5  00  per  day 
5  00  per  day 
5  00  per  day 
5  00  per  day 
5  00  per  day 
5  00  per  day 
5  00  per  day 
5  00  per  day 
5  00  per  day 
5  00  per  day 
5  00  per  day 
5  00  per  day 
5  00  par  day 
5  00  per  day 
4  50  per  day 
4  50  per  day 
4  50  per  day 
4  50  per  day 
4  50  per  day 
4  50  per  day 
4  50  per  day 
4  50  per  day 
4  00  per  day 
4  00  per  day 
4  00  per  day 
4  00  per  day 
4  00  per  day 
4  00  per  day 
4  00  per  day 
4  00  per  day 
3  50  per  day 
3  50  per  day 
3  50  psr  day 
3  50  p:;r  day 
3  50  per  day 
3  50  per  day 
3  50  per  day 
3  50  per  day 
3  50  per  day 
3  50  per  day 
3  50  per  day 


Services. 


1590  00 

975  CO 
1 .070  00 

621  CO 
1,394  00 
1,272  00 

653  23 
1 .875  00 
2  022  00 
1.992  00 
1,913  00 
1,980  00 
2.016  00 
1.992  00 
1,884  00 
1 .296  00 
2.082  00 
1,358  00 

192  00 

1.979  00 
1.860  GO 
2.064  00 

1.980  00 
1,890  00 

366  00 

36  00 

36  00 

1,932  00 

54  00 

2.033  00 

1,476  00 

305  00 

1.650  00 
380  00 

1.520  50 
1.331  50 
1.528  50 

600  00 
1.360  00 
1.5,34  50 

515  00 

1.651  50 
1.565  00 

670  00 

1,570  00 

1.556  50 

1,537  00 

1 .542  50 

1 ,579  50 

382  .SO 

510  00 

1,303  50 

1.026  00 

1 ,467  00 

535  50 

832  .W 

1.244  00 

1.212  00 

1,144  50 

1.224  CO 

612  00 

335  50 

1,240  50 

1,174  50 

371  00 

143  .W 

87  50 

507  50 

374  50 

1,214  .W 

35  00 

315  00 

480  00 

45  50 

119  00 


Travel. 


$49  83 

192  06 

7  20 

544  97 

568  88 

52  30 

377  00 

533  02 

4  00 

14  61 

259  11 

4  42 

35  33 


532  31 


447  63 
53  20 


36  09 

1  9S 

463  41 

188  01 

83  74 
35  60 


1  20 


67  30 


37  69 

53  2o 


185 


30 


Total 


$590  00 

975  00 

1.070  00 

621  00 

1.394  00 

1,272  00 

653  23 

1,924  83 

2,214  06 

1,999  20 

2,457  97 

2,554  88 

2,068  30 

2.360  00 
2,417  02 
1,300  00 
2,096  61 
1,617  11 

196  42 
2,014  33 
1,860  00 
2.596  31 
1.980  00 
2.337  63 

425  20 

36  00 

3r)  00 

1.968  09 

55  98 

2.496  41 

1,664  01 

305  00 
1.733  74 

415  CO 
1.520  .% 
1,391  50 
1.528  50 

600  00 

1.361  20 
1.534  50 

515  00 

1.718  80 

1.565  00 

670  00 

1,570  00 

1.591  19 

1 ,587  26 

1,542  50 

1.579  50 

382  50 

510  00 

1.363  50 

1.025  00 

1,467  00 

535  50 

832  50 

1.244  00 

1.212  00 

1.144  50 

I ,224  00 

797  30 

335  00 

1,240  50 

1.174  50 

371  00 

143  SO 

87  50 

507  50 

374  50 

1 ,214  50 

35  00 

315  00 

480  00 

45  50 

119  00 
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Construction  of  Barcje  Canal  —  Erie  Canal — (Continued), 


NAME. 


J.  J.  Schwann . . . 
NlalSbenrood... 
H.  J.  Stevens . . . . 

C.  H.  Adams 

C.  E.  An<ieraoD . . 
F.  C.  Armstrong. 

H.P.EaffBn 

P.  E.  Gilhrn 

W.IL  Griffith... 
Rsymond  Jerr^l  ■ 
T.  Loonte 

R.  Mulligan.. 

P.O'Bryan.. 

T.  Simpson . .  ■ 

B.  Stoddsnl.. 

LTeall 

R.Tighe. 


A. 

H. 

D- 

F. 

F. 

J- 

C.  A.  Wilbur. 

M.W.  Wohlgemuth... 

H.C.  Young 

J.  A.  Young 

G.  LBerrus 

H.V.  Button 

J.  L.  Doyle 

Jacob  Gadlowits 

Arthur  O  Hollenbeck. 

A.  A.  Lau^lin 

John  Lyons 

F.H.Macy 

LuY.Meneely 

A.D.Merrill 

W.  W.  Mow 

ES.Overbaugh 

Wm.  Robinaon 

C.B.Tebo 

H.  J.  WaldTogel 

F.B.  Watson 

L.  H.Wright 

A.  M.  Wait 

E.  V.  Allendorph 

W.  W.  Barclay 

L.C.  Dedrick 

T.  F.  Fagan 

E  L.  Keeler 

Thos.  R.  McOnnn 

Jas.Sim 

W.  H.  U.  Klinkhart. 

Charles  M.  Leet 

S.  Y.Mae  Gregnr... 

T.M.OHver 

J.  M.  Taylor 

J.  A.Cahalin 

H.  B.  Finan 

J.  E.  Foote 

G.  M.  Harrer 

H.E.HillieT 

0.  T.  Humphrey 

H.  L.  Kennedy 

Wm.  P.  Lynch 

T.J.Mangin 

F.J.TUton 

R.EBierce 

A.W.Gai» 

J.  E.  Magowan 

W.  H.  Breen 

Hugh  Henderson .... 

M.V.  McCoy 

Jaa.  Clark 

John  Cbrk 

J.  H.  Dolan 

E.  A.  Faille 

J.J.Fairell 

W.  LGlUette 

J.  L  Ha  burger 

T.  P.  Humbler 


Rank. 


Rodman 

Rodman 

Rodman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chahiman 

Chainman 

Chainman 

Chainman 

Chainnuin 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chaintnan 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Inspector  of  public  works. 
Inspector  of  masonry .... 
Inspector  of  masonry .... 

Inspector  of  masonry .... 
Inspector  of  masonry .... 

Inspector  of  masonry .... 

Inspector  of  masonry .... 

Inspector  of  masonry . . . . 

Inspector  of  masonry .... 

Inspector  of  masonry . . . . 

Inspector  of  masonry . . . . 

Inspector  of  masonry .  . . . 

Inspector  of  masonry . . . 

Inspector  of  masonry . . . . 

Inspector  of  masonry . .  . . 

Inspector  of  masonry .  . . . 

Inspector  of  masonry .    . . 

Inspector  of  masonry .  . . . 

Inspector  of  masonry ... 

Inspector  of  masonry . . . . 

Inspector  of  masonry . . . . 

Inspector  of  masonry ... 

Inspector  of  masonry ... 

Inspector  of  masonry . . . 

Inspector  of  masonry . .  . 

Inspector  of  masonry .  . . 

Inspector  of  masonry . . . 

Inspector  of  masonry .  . . 

Fweman  of  borinjQ 

Boatman 

Boatman 

Bootman 

Boatman 

Boatman ^ . 

Boatman 

Boatman 

Boatman 


Rate  of 
compensatiMi. 


Services. 


Trav.»l. 


3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 


2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
5 
5 
5 


5 

5 

5 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

3 

3 

3 

4 

4 

3 

3 

3 

3 

3 

3 

3 

3 

3 


$3  SO  per  day 
3  SO  per  dayj 
50  par  day' 
00  p;r  day 
00  perday- 
00  per  day 
00  per  day 
00  per  day 
00  par  day 
00  per  day 
00  per  day 
00  p;^day 
00  psr  day 
3  00  per  day' 
3  00  per  day 
3  00  psr  day 
3  00  per  day 
3  00  per  day 
3  00  per  day 
3  00  p3r  day 
3  00  per  day 
2  50  per  day 
2  50  per  day 
2  SO  par  day 
50  per  day 
50  per  day 
50  psr  day, 
50  per  day 
50  per  day 
50  per  day 
50  porday 
SO  per  day 
50  per  day 
SO  per  day 
50  per  day 
SO  per  day 
50  p2r  day! 
50  per  dayi 
00  per  day 
00  per  day 
00  per  day 
5  00  per  day 
5  00  per  day 
00  per  day 
00  per  day 
00  per  day 
SO  per  day 
SO  per  day 
50  per  day 
50  per  day 
50  per  day 
00  p3r  day 
00  per  day 
00  per  day 
00  per  d.iy 
00  per  day 
00  p«r  day. 
00  per  day 
00  per  day  I 
00  per  dayi 
00  per  day 
50  per  dayi 
50  per  dayi 
SO  per  dayi 
50  per  diiy 
00  per  d.iy 
50  per  dny 
00  per  dny 
00  per  day 
00  per  dny 
00  per  day 
00  per  dny 
00  per  day 
00  per  day 
00  per  day 


S728  00i 
357  00 
385  00 
684  00 
900  00 
933  00 
168  00 
1.011  00 
594  50 
798  00 
872  00 
834  00 
159  00 
243  00 
990  00 
928  00 
880  00 
663  50 
522  00 
537  00 
912  00 

37  50 
357  50 
837  50 
267  50 
237  50 
429  00' 
412  50 
247  50 
372  50 

90  00 

245  00 

500 

66  00 
852  50 
393  00 

leo  00 
92  50 
810  00 
680  00 
490  00 
395  00 
1.099  00 
1,348  00 
445  00 
994  00 
1.440  00 
27  00 
1,406  50 
1 .485  00 
516  00 
1 .412  00 
1,376  00 
340  00 
384  00 
400  00 
36R  00 
1.372  OOl 
1 .236  OOl 
204  00 
104  00- 
45  50 
2?0  50 
836  00 
445  50 
202  50 
48«  50 
117  00 
174  00! 
054  00 
291  00 
291  00 
315  Of 
207  OC 
108  00 


Total. 


15  58 


1  51 


3  85 


$728  00 
357  00 
385  00 
684  00 
930  00 
933  00 
1^8  00 
1.011  00 
594  50 
708  00 
872  00 
834  00 
150  00 
243  00 
990  00 
928  00 
880  00 
663  50 
522  00 
537  00 
912  00 

37  SO 
357  50 
837  SO 
267  50 
237  50 
429  00 
412  50 
247  50 
372  SO 

90  00 

245  00 

500 

65  00 
852  50 
393  00 
160  00 

92  50 
810  00 
680  00 
490  00 
395  00 
1.699  00 
1.348  00 
445  00 

Wn)  do 

1.440  00 

27  00 

1.406  50 

1.485  00 

516  00 

1.412  00 

1,376  00 

340  00 

384  00 

400  00 

368  00 

1,372  00 

1. 236  00 

204  00 

104  00 

45  50 

222  01 

836  00 

445  50 

202  50 

490  35 

117  00 

174  00 

654  00 

291  00 

291  00 

315  00 

207  00 

108  00 
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Report  of  State  Engineer. 


Construction  of  Barge  Canal  —  Erie  Canal —  {Continued) 


NAME. 


Jaa.  Lair 

If.  E.  Mullaney 

C.S.  Sterling 

M.J.  Waten 

G.W.  Waters 

Wm.  Wlboo 

F.  S.  BclottL 

F.  A.  Boltwood 

Tho8.  Brennan 

J.  W.  Carney 

P.  E.  Collette 

J.  E.  CJolUns 

Thos.  Collins 

W.  B.  Colycr 

Wm.  P.  Deevey 

R.  A.  Donaldson 

J.  C.  DouRherty 

Wm.  Fader 

J.  C.  Fennell 

Jas.  P.  Fox 

W.  G.  Gaas 

T.  H.  Glavln 

Michael  Gddschmidt. . 

Howard  Graham 

Owen  Hagerty 

J.  C.  Hayes 

A.  0.  Hollenbeck 

Herman  Horwald . . . . 

T.  A.  Keane 

John  La  very 

John  Loughlin 

Edgar  Lvnd 

Henry  Mac  Farlane. . . 

T.F.  Madden 

Michael  Mahoney 

RMcConnell 

L.  W.  McHenry 

David  Morris 

M.  E.  Mullaney 

Leonard  Paige 

G.R.  Rankin 

Florence  Riordan . . . . 

F.W.  Russell 

Samuel  Schwartz 

Andrew  Seaman 

G.  C.  Secord '.   . . 

Jas.  Sherry,  Jr 

Jas.  Shai<ghne8sy 

Melvin  VanSlyke... 

D.J.  Vaughn 

M.  F.  Wemple 

Robert  Werople 

Wm.WoU 

C.  B.  Zimroer 

A.  J.  Banker 

Alexander  Bayly 

E.  L.  Bennett 

E.  A.  Blakeslee 

E.  J.  Bradley 

J.  G.  Bushnell 

E.J.Daly 

W.  A.  Dawson 

L.  F.  Hichman 

E.  B.  Hollenbeck 

Archibald  Hughes 

J.P.Hughes 

F.  0.  Jofajnaon 

H.  W.  Loftus 

Wm.  Mangan 

Julia's  Miflhkin 

D.  LOLeary 

E.  S.  FMlmer 

R.  E.  Palmrr 

Wm.  Robinson 

F.  H.  Thomiw     


Rank. 


Boatman 

Boatman 

Boatman 

Boatman 

Boatman 

Boatman 

Laborer 

Lab<»rer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer . .  .^ 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Labwer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Labors 

Laborer 

Labors 

Laborer 

Laborer 

Labra^ 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Axeman  and  office  assutant. 
Axeman  and  office  asstetant. 
Axeman  and  office  aasiatant. 
Axeman  and  office  assistant. 
Axeman  and  office  assistant. 
Axeman  and  office  assistant. 
Axeman  and  office  assistant. 
Axeman  and  office  assistant. 
Axeman  and  office  assistant. 
Axeman  and  office  assistant. 
Axeman  and  office  assistant. 
Axeman  and  office  nasistint. 
Axeman  and  office  assistant. 
Axeman  and  office  assistant. 
.\xeman  and  office  assistant. 
Axeman  and  office  assistant. 
Axeman  iird  office  nwnistant. 
Axeman  and  office  fl8«st:int. 
.\xeman  and  office  nssbsUint. 
Axeman  jind  office  MWiistant. 
.\xeman  and  office  assistant. 


Rate  of 
compensation. 


S3 
3 
3 
3 
3 
3 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 


00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
GO  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  da> 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  da> 
00  per  da} 
00  per  da> 
00  per  d:i> 
00  par  da> 
00  per  day 
00  per  day 
00  per  day 


Services. 


$333  00 
28G00 
270  00 
180  00 
192  00 

75  00 
800 
642  00 
166  00 
158  00 
286  00 
116  00 
220  00 

84  00 
138  00 
396  00 
126  00 
218  00 
106  00 
190  00 
218  00 
186  00 
132  00 
186  00 
116  00 
196  00 

78  00 
8  00 
450  00 
664  00 
174  00 
296  00 
204  00 
162  00 
132  00 
380  00 

18  00 
1S2  00 
310  00 
276  20 
370  00 
800 
132  00 
256  00 
124  00 

40  00 
134  00 
126  00 

10  00 

54  00 
120  00 

54  00 
360  00 

22  00 
482  00 
308  00 

52  00 
206  00 
138  00 
116  00 
140  00 
376  00 
170  CO 
500  00 
216  00 
582  GO 
160  CO 
8  [Ai 
432  GO 
168  0( 
282  00 
100  00 
392  00 
296  00 
162  00 


Travel. 


SI  35 


Totiil. 


$333  00 
286  CO 
270  OO 
180  00 
192  00 

75  00 
800 
642  00 
166  00 
158  OO 
286  00 
116  00 
220  00 

81  00 
138  00 
396  00 
126  00 
218  03 
106  00 
190  00 
218  00 
186  00 
132  00 
186  00 
116  00 
1^6  00 

78  CO 
8  00 
453  00 
664  00 
174  CO 
29<100 
204  CO 
162  00 
132  CO 
?80  00 

18  00 
132  00 
310  00 
276  20 
370  CO 
800 
132  00 
256  00 
124  00 

40  00 
134  00 
126  00 

10  00 

54  00 
120  00 

54  00 
360  00 

22  00 
482  00 
c08Q0 

52  00 
206  00 
13S0O 
116  CO 
149  CO 
376  00 
170  00 
501  Zb 
216  GO 
582  00 
ICO  00 
800 
432  00 
16)00 
282  00 
lOOOO 
392  00 
296  00 
162  00 
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Construction  of  Barge  Canal  — Erie  Canal—  (Concluded). 


NAME. 


L  G.  Thompson . . 

P.T.Sheldon 

W.  J.  Van  Hoeaen. 

H.  J.  Weir 

a  W.  Yomg 

G.J.Abel 

Godfrey  Aman 

a  V.Barrett 

Wm.  Batter 

A.  D.  Coflhun 

R.  A.I>oiiald8oo.. 
Henry  Edick.  Jr. . 
Harrison  Fitch.... 
G.  W.  Flanaburg.. 
J.  D.  Hambrecht.. 
Herbert  Hockle... 
E.  L.  Hoffman .... 

J.  V.  Uackey 

R.S.  MazahaU.... 
Fnak  McArthur. . 

E.J.  Nclion 

P.  C.  Plcard 

Ifirhael  Powcfs. . . 
J.  Reepoieyer.  Jr.. 
A.  M.  Spencer. . . . 

John  Stark 

J.  J.  Vpooman .... 
Wm.  C.  Vrooman . . 
Minnie  E.  Wheeler. 

C.J.Wood 

W.  E.  Young 

Robert  Wibon.... 

John  Femald 

H.  RHoog 

UoydKast 

J./GUbert 


Rank. 


Axeman  and  ofllee  aaaistant. 
Axeman  and  office  aasiatant. 
Axeman  and  office  assistant. 
Axeman  and  office  assistant. 

Gage  reader 

Gage  reader 

Gage  reader 

Gage  reader 

Gage  reader 

Gage  reader 

Gage  reader 

Gage  reader 

Gage  reader 

Gage  reader 

Gage  reader 

Gage  reader 

Gage  reader 

Gage  reader 

Gage  reader 

Gage  reader 

Gage  reader 

Gage  reader 

Gage  reader 

Gage  reader 

Gage  reader 

Gage  reader 

Gage  reader 

Gage  reader 

Gage  reader 

Gage  reader 

Gage  reader 

Gage  reader 

Gage  render 

Gage  reader 

Gage  reader 

Gage  reader 


Rate  of 
compensation. 


1 


$2  00  p3r  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
00  per  month 
00  per  month 
00  per  month 
00  per  month 
00  per  month 
00  per  month 
00  per  month 
00  per  month 
00  per  month 
00  per  month 
00  per  month 
00  per  month 
00  per  month 
00  per  month 
00  per  month 
00  per  month 
00  per  month  I 
00  per  month' 
00  per  month' 
00  per  month 
00  per  month 
00  per  month 
00  per  month 
00  per  month 
00  per  month 
00  per  month 
>  00  per  month 
6  00  per  month 
5  00  per  month 
5  00  per  month 
5  00  per  month 
3  00  per  month 


Services. 


$344  00 
140  00 
102  00 
428  00 
140  00 
52  SO 
84  00 
60  00 
56  00 
3  39 
3  50 
84  00 
76  84 
17  84 
58  71 
25  29 
56  00 
56  00 
52  00 
63  00 
42  00 
56  00 
25  00 
84  00 
56  00 
56  00 
14  00 
42  00 
84  00 
25  29 
56  00 
72  00 
60  00 
40  00 
60  00 
36  00 


Travel 


Instruments,  took  and  appliances. 

0£Boe  rent 

Fuel  and  light 

Stationery  and  printing 


Incidental  Exptn$a. 


$159,611  80  $7,460  64 


Pbstage... 
Telephone 


and  telegraph. 
Bteoulaneous 


$640  61 
1 .425  34 

498  94 

309 

205 
1,046  58 
7.440  00 


IC 
15 


Total. 


Total 


$344  00 
140  00 
102  00 
428  00 
140  00 
52  50 
84  00 
60  00 
56  00 
3  30 
3  50 
84  00 
76  84 
17  84 
58  71 
25  29 
56  00 
56  00 
52  00 
63  00 
42  00 
56  00 
25  00 
84  00 
56  CO 
56  00 
14  00 
42  00 
84  00 
25  29 
56  00 
72  00 
60  00 
40  00 
60  00 
36  00 


$167,072  53 


11,565  72 


$178.63825 


Construction  of  Barge  Canal  —  Champlain  Canal 

Chapter  147.  Liws  of  1903,  and  amendatory  laws. 


NAME. 

Rank. 

Rate  of 
compen.s:ition. 

Services. 

Travel. 

Total. 

(3eo- D.  Williams 

Division  engineer 

$3,600  per  year 

2.700  per  year 

2,400  per  year 

2.400  per  year 

2.400  per  year 

2.700  per  year 

125  00  per  month 

5  00  per  day 

5  00  per  day 

$728  69 
60  41 

$728  09 

QOn    KA 

John  A.  O'Connor 

First  resident  engineer 

$821  13 

2.400  00 

670  96 

2.400  00 

2.025  00 

187  50 

390  00 

125  00 

James  Burden 

Resident  enc^eer 

89  59<    2.489  59 
251  01         921  97 
233  73     2.633  73 
266  26     2.291  26 

Fred  C.  Davis 

Resident  engineer 

E.V.R.  Payne 

Resident  engineer 

F.N.  Sanders 

Resident  engineer 

EO-Semon 

Bridge  designer 

R.  D.  FkrKMu 

Financial  c  erk 

300  on 

Cliarles  Stark 

Financial  clerk 

125  00 

IOC) 


Report  of  State  Engineer. 


Construction  of  Barge  Canal  —  Cham  plain  Canal —  {Continued), 


NAICE. 


Parkes  D.  Wendell  . . 

Geondna  Pflaum 

Jas.  £.  Phinney,  Jr... 

Anne  T.  Ruasell 

L.  H.  Kurd 

Chas.  B.  Dunham,  Jr. . 

F.  B.Holmes 

W.  L.CaleT 

J.  A.  Galvin 

D.  E.  Damon 

J.  B.  Egbert 

J.  E.  Hall 

R.  W.  Scotl 

I.  L.  Stalker 

Leon  W.  Fuller 

S.  W.  Belding 

H.  W.  Benedict 

C.  A.  Curtlfl 

R.  D.Hayes 

L.  T.Howard 

D.  B.  LaDu 

David  R.Lee 

A.  C.  Richard* 

Harry  Shoemaker .... 
W.B.  Watson 

B.  LHall 

LcGrand  Sterling 

W.C.Benedict 

Jas.  K.  Brown 

Jaa.  B.  Foote 

R.  G.  Gibaon 

J.  C.  Gotwals 

T.  A.  Hendrickflon 

W.T.Hunt 

John  HcBrlde 

Raymond  Sickles 

A.  W.Smith 

M.  J.  Bortley 

E.  H.  Huasey 

L.  S.  Rickard 

R.  N.  Barrett 

H.L.  Clark 

C.  M.  Colony 

F.  J.  DoerhoefFer 

J.  S.  Greenougfa 

B.  T.  Kenyon 

L.  A.  Meron 

A.  R.  Morse 

H.  J.  Richardson 

E.W.  Wendell 

W.  C.  Bratton 

J.  B.  Doughty 

J.  B.  Rothberg...   .. 

A.  E.  Roche 

J.  J.  Schworm 

Jas.  M.Wilson 

M.  W.  Wohlgemuth   . 

A.  E.  Wood   

B.  H.  Boom 

H.  A.  Bom 

W.  M.  Bronk 

Jacob  Gadlowitx 

A.  M.  Wnit 

Luke  Van  Valkenburg. 

R.  W.  Fivey 

Hugh  Henderson 

W.  W.  Biirdiiy 

L.W.Donnelly 

F.  B.Kraft 

('.  M.  LtH-t 

F.  «.  Tilton    

John  J.  McMunus.  .  .  . 


Rank. 


Estimate  clerk 

Stenographer 

Stenographer 

Temporary  stenographer . 

Clerk 

Clerk 

Engineering  draftsman.. . . 
Engineering  draftsman. . . 

Engineering  draftsman 

Engineoing  draftsman. . . 
Enpneering  draftsman. . . 

Engineering  draftsman 

Tracer 

Tracer 

Tracer 

.Assistant  engineer 

Assistant  engineer 

Assistant  engineer 

Assistant  en^neer 

Assistant  engineer 

Assistant  engineer 

.\flsiBtant  engineer 

Assistant  engineer 

Assistant  engineer 

Assistant  engineer 

.Assistant  engineer 

Assistant  engineer 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

IjcvcIt 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodomn 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Chain  man 

Chuinmun 

Chninman    

Chainman 

Chainman 

C*hainman 

Chainman 

Inspector  of  public  works . 
Inspector  of  pviblic  worVw. 
Inspector  of  public  work*i . 
Inspector  of  pibllc  works. 
Inspector  of  masonry ... 
Inspector  of  miwonry.  .  . 
Inspector  of  mjisonry  .  . 
Inspector  of  m;iMonry .  .  . 
Inspector  of  mswonry .... 
Foreman  of  borings 


Rate  of 
compensation. 


Services. 


117500  per  month 
75  00  per  month 
75  00  per  month 

2  00  per  day 
112  50  per  month 
100  00  per  month 

5  00  per  day 
4  50  per  day 
4  50  per  day 
4  00  per  day 
4  00  per  day 

4  00  per  day 
75  00  per  month 
75  00  per  month 
50  00  per  month 

(>  00  per  day 
G  00  per  day 

6  00  per  day 
6  00  per  day 
6  00  per  day 
6  00  per  day 
6  00  per  day 
6  00  per  day 
6  00  per  day 
6  00  per  day 

5  00  per  day 
5  00  per  day 
5  00  per  day 
5  00  per  day 
5  00  per  day 
5  00  per  day 
5  00  per  day 
5  00  per  day 
5  00  per  day 
5  00  per  day 
5  00  per  day 
5  00  per  day 
4  50  per  day 
4  50  per  djiy 
4  50  per  day 
4  00  per  day 
4  00  per  diiy 
4  00  per  day 
4  00  per  day 
4  00  per  day 
4  00  per  day 
4  00  per  day 
4  00  per  day 
4  00  psr  day 

4  00  per  day 

3  50  per  day 
3  50  per  day 
3  50  per  day 
3  50  per  day 
3  50  per  day 
3  00  per  djiy 
3  00  per  day 

3  00  per  day 
2  50  per  day 
2  50  per  day 
2  50  per  diiy 

2  50  per  d;ty 

5  00  per  day 

4  50  per  day 

3  50  per  day 

3  50  p?r  day! 

5  00  per  day! 
5  00  p?T  day  I 

4  00  per  day  i 
4  00  per  day 
4  00  per  diiyi 
4  50  per  day! 


$725 

900 

900 

4 

337 

400 

1.000 

1.032 

1,485 

1.264 

228 

1.298 

900 

900 

164 

1.968 

1.092 

2.088 

1.440 

1.500 

2.094 

42 

1.896 

1.908 

2.034 

1.520 

455 

1.582 

185 

1.605 

1.536 

1,112 

130 

1.250 

1.540 

150 

40 

342 

1.319 

697 

1.314 

1,256 

492 

1.112 

372 

1.345 

376 

1.2.12 

524 

1.178 

952 

752 

325 

24 

24 

132 

345 

322 

275 

210 

720 

142 

855 

336 

1'22 

161 

533 

1.420 

1.2S8 

804 

1.156 

40 


Travel. 


00 

00 

00 

00 

50 

00 

00 

50 

00 

00 

00 

50 

00 

00 

52 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

50 

501 

00 

OOi 

00 1 

00; 
oo' 

00: 
00 

50 
50 

oo' 

00 
00 
00 
50 
50 
50 
00 
50 
00 
50 
50 
50 
50 
50 
00 
00 
CO 
GO 
CO 
50 
00 
00 
50 
00 
00 
00 
00 
00 
00 
50 


19  46 


17  28 


305 


489  76 

77  20 

331  50 

88  95 

140  15 

2.242  14 

6  65 

179  99 

448  73 

442  29 


296  34 


3  80 


174  88 


5  03 


3  16 


4  63 


Total. 


1734  46 

900  00 

917  28 

400 

337  50 

400  00 

1.600  00 

1.035  55 

1,485  00 

1.264  00 

228  00 

1,298  50 

900  00 

900  00 

164  52 

2.457  76 

1,169  20 

2.419  50 
1 .5-28  95 
1.640  15 
4.336  14 

48  65 

2,075  99 

2.356  73 

2,476  29 

1.520  00 

455  00 

1.878  34 

185  00 

1.605  00 

1,536  50 

1,116  30 

130  00 

1.250  00 

1,540  00 

150  00 

40  00 

342  00 

1.319  00 

697  50 

1.314  50 

1.256  00 

492  00 

1.112  00 

372  00 

1.345  50 

376  50 

1.262  50 

098  88 

1.178  50 

957  03 

752  50 

325  50 

27  66 

24  50 

132  50 

345  00 

322  00 

275  00 

210  00 

724  63 

142  50 

855  GO 

336  00 

122  50 

161  00 

503  00 

1.420  00 
1.28S  00 

8CM  00 

1.156  00 

40  50 
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Construction  of  Barge  Ganal  —  Champlai/n  Canal —  (Contmued). 


NAME. 


H.  J.  Stoneburg — 
ChaA.  R  Judaon . . . 

M.Y.  McCoy 

Wm.K.  Smith 

Jaa.  Sweeney 

Clarence  Banker. . . 
Geo.  C.  Barton 

A.  N.  Bennett 

Fred  Borden 

Jaa.  Buck 

Lewis  Gaae 

F.F.GIark 

Wm.CoUin» 

W.  B.  Collycr 

J.  H.Coniff 

J.  L.  Curtin 

S.  H.  Donaldaon . . . 

Jas.  Dudley 

F.  P.  Duffy 

Elmer  Fllkins 

R.  B.  Fiahcr 

B.  Flanaburg 

T.  £.  Gaynor 

T.  H.Glavin 

Daniel  Goodwin. ... 
Howard  Graham . . . 

Fred  Jones 

J.  Jones 

V.  Jooes 

T.  A.  Keane 

J.  P.  Kivlen 

A.  S.  Knight 

E.  Larkin 

Henry  Mac  Farlane. 
L.  W.  McHenry.... 
N.H.McHerd 

C.  V.  MrMastere. . . 

John  Muir 

Bernard  Murphy . . . 
Robert  Newman . . . 

Leonard  Page 

C.  H.  Richardson.. . 
N.  D.  Richardson  . . 

John  Rock 

Leonard  Ryan 

Edward  Shanahan. . 

D-  Sipperly 

Frank  Sprague 

J.  Toose 

Edward  Wendell... 
W.  H.  Clapp 

F.  B.Hall 

E.  B.  Hollenbeek... 
Bvron  Houghtaling. 

Wm.  Makmey 

M.  D.Mary 

J.  J.  Raup 

Thos.  Ryan,  Jr 

J.T.Smith 

F.H.Thomas 

L.C.  Brasier 

E.  RBowker 

S.  L.Cluett 

W.J.Curtfa 

J.  H.  Donnelly 

W.E.  Downing... 

W.  B.  Dunatan 

A.  B.  Fisher 

H.  C.  Funstan 

Geo.  Hammond.   . . 

T.  E.  Hickey 

W.D.LaBar 


Foreman  of  borings 

Foreman  of  borings 

Foreman  of  borinei 

Boatman 

Boatman 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Labwer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Labora- 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

LalxMPer 

Laoorer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Axeman  and  office  anistnnt. 
Axeman  and  office  asststant. 
Axeman  and  office  assistant. 
Axeman  and  office  assistant. 
Axeman  and  office  assistant. 
Axeman  and  office  assistant. 
Axeman  and  office  assistant. 
Axeman  and  office  assistant. 
Axeman  and  office  assistant. 
.Axeman  and  office  assistant. 

Gage  reader 

Ga0B  reader 

Gage  reader 

Gage  reader 

Gage  reader 

Gage  reader 

Gage  reader 

Gage  reader 

Gage  reader 

Gage  reader 

Gage  reader 

Gage  reader 


Rate  of 
compensation. 


day 
day 
day 
day 
day 
day 
•  day 
day 


14  00  per 
3  50  per 
3  50  per 
3  00  per 
3  00  per 
200  per 
2  00  per 
2  00  per  ^j 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  por  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  CO  per  day 
2  00  per  day 
2  CO  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  CO  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  duy 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
12  00  per  month 
7  00  per  month 
7  00  per  month 
7  00  per  month 
7  00  per  month 
7  00  per  month 
7  00  per  month 
7  00  per  month 
7  00  per  month 
7  00  per  month 
7  00  per  month 
7  00  per  month 


Services. 

1605  00 

346  50 

287  00 

432  00 

78  00 

128  00 

136  00 

134  CO 

24  00 

80  00 

36  00 

134  00 

50  00 

140  00 

120  00 

80  00 

132  00 

80  00 

228  00 

70  00 

94  00 

22  00 

80  00 

158  00 

74  00 

142  00 

24  00 

50  00 

22  00 

118  00 

164  00 

232  00 

46  00 

236  00 

120  00 

502  00 

326  00 

24  00 

72  00 

138  00 

208  00 

286  00 

124  00 

522  00 

34  00 

178  00 

24  00 

136  00 

22  00 

306  00 

202  00 

452  00 

148  CO 

144  00 

45i  CO 

570  00 

M2  00 

MS  00 

128  00 

104  GO 

144  00 

56  00 

56  00 

14  00 

84  00 

84  00 

81  00 

56  CO 

49  00 

84  00 

147  68 

84  00 

Travel. 


14  20 


Total. 


1665  00 

346  50 

291  20 

432  00 

78  00 

128  00 

136  00 

134  00 

24  00 

80  00 

36  00 

134  00 

50  00 

140  00 

120  00 

80  00 

132  00 

80  00 

228  00 

70  00 

94  00 

22  00 

80  00 

158  00 

74  00 

142  00 

24  00 

50  00 

22  00 

118  00 

164  00 

232  00 

46  00 

236  00 

120  00 

502  00 

326  00 

24  00 

72  00 

138  00 

208  00 

286  00 

124  00 

522  00 

34  00 

178  00 

24  00 

136  00 

22  00 

306  00 

262  00 

452  00 

148  00 

144  00 

454  00 

570  00 

642  00 

618  00 

128  00 

104  00 

144  00 

56  00 

56  00 

14  00 

84  00 

84  00 

84  00 

56  00 

49  00 

84  00 

147  68 

84  00 

108  Rkpoet  of  State  Enoineer, 

C'onMrudion  of  Barge  Canal  —  Champlain  Caiial  —  (Concluded). 


NAME. 

Rwk. 

Rxteol 

Scrvlcn. 

Tn«[. 

ToUl. 

K.S.Uetoll 

a.pr.»der 

I7  00pern™tb 

joof»S™ib 

S  00  per  roonlh 
i  00  pjr  month 

184  01 
MIX 

ss 

wot 

***Tffi 

V^:^^-^:::: 

G»w™d« 

Gacereider 

Ga(t™dcr 

Iiii»pe*der 

St  00 

^::§ 

II 

lotiitvUl  Expmtn. 

t!tt,74«  Bl   W.6U  51 

teO.363  (2 

lill 

StaUonerJ  Mid  pdoUng 

SSiKT'.-'^*:::-:::::::::::: 

:   :  ,,!!S1! 

TdW 

mTaoTos 

Improri-.mcjit  of  I'tihlii:  High  irnys. 


11.9, 

NAME. 

Rank. 

Rite  of 

fler»l«*. 

Tr:i«l. 

Total. 

W.eOOpu 

ill 

ISO  DO  per  mi 

IE: 

OOOOpcrn^ 
CO  00  per  mi 
OaOOprrmi 

SSSSis:; 

80  00  per  lo. 

TF' 

B2I  4: 
464  61 

811  t! 

333  33 

tww 

11 

as 

K!8 

aoood 

100  DO 
300  00 
188  68 

230  36 

!S5 

%2il  U 

11 

350« 
1MC( 

Si 

8IK 
8H 

is8s 

L^??,^ :;;::;::, 

^^teo^neer 

1  .oie  2« 

HerbertSpennr.'.'!!! 

l,a>4  02 
l.l«i  40 

nnueisl  dak  ■«)  itiiililor. 

ndei  clerk 

Indei  clerk 

ii 

Hutict  L.  Dlvig 

30O  00 

270  43 

A.(J.fb,.pn,.n    

072  31 

Eastern  Division:    Engineering  Expenses. 
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Improvement  of  Public  Ilightvays — (Continued) 


NAUE. 


C.  J.  Dempeey 

G.  A.  Elnsign 

J.  C.  Pinch 

R.  D.Hayes 

R.  Hoj^dns 

L.  T.  Howard 

E.  J.  Howe 

H.C.  Kline 

H.  J.  Langlois 

F.B.  Moras 

F.  J.  Mulkney.... 
R.  J.  Murray 

G.  H.  Fenfield  ... 

E.  G.  Raynor 

J.  H.  Sturdevant. . 

E.  W.Sylvester... 

N.A.Taylor 

J.  B.  Wright 

M.  J.  Adams 

L.G.  Bayly 

H.  E.  BUke 

G.  M.Brig8i 

F.  H.  Bnindage... 

L.  W.Clark 

J.D.Colby 

W.G.  Craig 

F.  8.Gowdl 

W.F.Farley 

C.  T.  Ftoher 

P.  L.Haa8 

G.  R.Halpin 

E.  E.  KcndaU 

F.  W.  McKinney.. 

N.C.  McNeill 

A.S.  Mirick 

L.  H.  Parker. . .  . 
C.  P.  Puegnet 

C.  I.  PecUiain .... 

D.C.Roberts 

T.  J.  Scboenlaub . . 

vT.  v.  See 

L.  G.  Sterling 

Ed  ward  Taylor... 

D.  J.  Tonkcnogy.. 
F.  C.  Woodward . 

M.  W.Wolff 

C.  W.  Diefendorf.. 
Gordon  Edson. . .  ■ 
T.  A.  Hendrickson. 

W.T.Hunt 

Ralph  Ruasell 

A  w.  Smith 

C.C.  Ahks 

M.J.  Bartley 

R«M.  Bennett... 
H.W.  Benkhart.. 

E.R.  Hitler 

R«  A.  Caughey — 
Ci  R.  DeOraa . .... 

J.  J.  Dovie 

H.C.ElliB 

O.L.Eltinge 

L  A.  Farqunar — 

E.  B.F0X 

8.  W.  Ga«e 

J.aGotwab 

C.  E  Gruner 

H.  N.  Haight 

J.  J.Hubcr 

A.  J.  Kaufman — 

L.  J.  MeCarty 

Harry  Nathan .... 

C.  Osborne 

J.  A.  Small 


Assistant  engineer . 
Assistant  en^neer . 
Assistant  engineer . 
Assistant  en^neer . 
Assistant  engineer. 
Assistant  engineer . 
Assistant  engineer . 
Assistant  engineer . 
Assistant  engineer . 
Assistant  en^eer . 
Assistant  enipneer . 
Assistant  enfpneer . 
As^tant  engineer . 
Asristant  engineer . 
Assistant  en^neer . 
Assistant  engineer . 
Assistant  engineer. 
Assistant  engineer . 
Assistant  engineer . 
Assistant  engineer . 
Assistant  engineer . 
Assistant  en^neer. 
Assistant  enf^eer . 
Assistant  en^neer . 
Assistant  en^necr . 
Assistant  en^neer . 
Assistant  engineer . 
Assistant  en^neer . 
Assistant  en^neer . 
Assistant  engineer . 
Assistant  engineer . 
Assistant  engineer . 
Assistant  engineer . 
Assistant  en^neer . 
.Assistant  engineer . 
Assistant  engineer . 
Assistant  engineer . 
Assistant  en^neer . 
Assistant  engineer . 
Assistant  engineer . 
Assistant  engineer . 
Assistant  engineer . 
Assistant  engineer . 
Assistant  enpneer . 
Assiatant  engineer . 
Assistant  engineer . 

Leveler 

Leveler 

Leveler , 

Leveler 

Leveler 

Leveler 

Leveler , 

Leveler 

Leveler 

Leveler , 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 


Rate  of 
compensation. 


Services. 


16 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 


00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day' 
00  per  day  I 
00  per  day| 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  diiy 
00  perdayi 
00  perdayi 
00  per  day| 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  t)er  day 
00  per  day 
00  per  day ! 
50|)erday 
50  per  day< 
50  per  day 
50  per  day! 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day' 
50  per  day 
50  per  day 
,50  per  day 


Travel. 


142  00 

S4  34 

840  00 

9  49 

516  00 

84  95 

768  00 

28  00 

510  OC 

56  63 

?20  00 

62  70 

588  00 

622 

834  00 

244  97 

750  00 

56  30 

786  00 

81  96 

720  00 

120  09 

720  00 

43  18 

474  00 

15  63 

588  OC 

109  10 

78  00 

9  66 

798  00 

274  17 

720  00 

138  17 

620  00 

3  30 

600  00 

600  00 

495  00 

615  00 

14  78 

70  00 

535  00 

610  00 

44  52 

195  00 

19  91 

600  00 

9  52 

564  00 

48  81 

600  00 

27  14 

605  00 

32  41 

270  00 

17  45 

150  00 

19  51 

300  00 

260  00 

25  21 

620  00 

72  10 

600  00 

39  28 

25  00 

12  42 

615  00 

11  40 

640  00 

21  69 

395  00 

165  00 

1  68 

505  00 

63  13 

310  00 

31  82 

300  00 

32  20 

325  00 

5  94 

630  00 

1,092  33 

21  .T9 

260  00 

430  00 

28  98 

160  00 

405  00 

39  03 

558  00 

75  93 

130  50 

148  ,50 

2  65 

270  00 

4  55 

297  00 

4  66 

279  00 

7  14 

202  X 

74  51 

279  00 

75 

540  00 

3  95 

76  50 

396  00 

13  32 

99  00 

288  00 

18  27 

355  50 

213  10 

549  00 

51  97 

522  00 

16  00 

520  00 

4  43 

540  00 

198  63 

535  50 

16  68 

513  00 

41  94 

540  00 

20  76 

121  50 

2  90 

Total. 


•42  00 
4  34 
849  49 
600  95 
796  00 
566  63 
772  70 

1 .078  97 
806  30 
867  96 
840  09 
763  18 
489  63 
897  10 
87  66 

1.072  17 
858  17 
623  30 
600  00 
600  00 
495  00 
629  78 
70  00 
535  00 
f54  52 
214  91 
609  52 
612  81 
627  14 
637  41 
287  45 
169  51 

300  00 

285  21 
692  10 
639  28 

37  42 
626  40 
661  69 
395  00 
166  68 
658  13 
341  82 
332  20 
330  94 
1 .722  83 

21  39 
260  00 
458  98 
160  00 
444  03 
633  93 
130  50 
151  15 
274  55 

301  66 

286  14 
277  01 
279  75 
543  95 

76  50 
409  32 

99  00 
306  27 
568  60 
600  97 
538  00 
524  43 
738  63 
552  18 
554  94 
560  76 
124  40 
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Ekpobt  of  Statk  Enoineeb. 


Improvement  of  Public  Ilighwnys — {Continued). 


NAME. 


W.J.Simpson 

P.  L.  Spier 

C.  H.  Stlllman 

D.  D.  Thomaon 

W.  R.Trumban 

Louis  Wachtel 

Lee  Walker 

F.  A.  Bedell 

H.R.  Bedell 

8.  J.  Bennett 

Q.  LBlauvelt 

C.  D.  Boughton 

Harry  Bowen 

J.T.Brady 

W.  H.  Brecn 

A.  B.  Culver 

R.  J.  Curtis 

Blaine  GUday 

L.  L.  Gowdy 

L.  Grossman 

G.H.  Barter 

F.  W.  Hartwell 

Hugh  Henderson 

R.  0.  HoUenbeck 

W.  E.  L.  Hunter 

H.  A.  Knapp 

J.  R.  Mahan 

H.  S.  Blattlmore 

W.  S.  McLaughlin 

W.J.  McVay 

B.  E.  Murray 

J.  E.  Myers 

J.  J.  O'Hara,  Jr 

F.  H.  Owens 

J.C.Patrick 

W.  M.  Payne*. 

H.  E.  Poole 

A.  W.  Rogers 

J.  B.Ryder 

G.  V.  Sherrill 

T.  H.  Thyer 

H.C.  Titus 

W.J.Ward 

H.C.  Wells 

A.  E.  WelnhoU 

E.  B.  Garrison 

H.L  Michael 

E.  C.  Altenburg 

C.  C.  Baker 

I).  J.  Brown 

H.  A.  airroll   

C.  R.  Cornwall 

W.D.  Covey 

S.  C.  Denby 

Wm.  Dotie.Jr 

R.  W.  Fivey 

W.  8.  Gray 

L.  A.  Guerbcr 

J,  V.  Harrington 

W.H.Hayes 

B.  E.  Hodges 

J.  W.  Holler 

A.  G.  Home 

G.C.  Hover 

E.  J.  Kirk 

G.H.  Maher 

W.  G.  Merritt 

F.W.Mills 

H.  E.  Reeves 

John  Schuman,  Jr 

J.  A.  Thomjpison 

Luke  Van  \  alkenburg. . 
E.F.  Weeks 

C.  D.  Burrua 


Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Highway  inspector 

Highway  inspector 

Highway  inspector 

Highway  inspector 

Highway  inspector — 
Highway  inspector — 
Highway  inspector — 
Highway  inspector  — 
Highway  inspector — 
Highway  inspector  — 
Highway  Inspector  — 
Hi^way  inspector. .  . 
Highway  inspects — 

Highway  inspector 

Highway  inspector — 

Highway  inspector 

Highway  inspector 

Highway  Inspector  — 

Highway  inspector 

Highway  inspector — 
Highway  Inspector — 
Highway  inspector — 
Hiidiway  inspector — 
Highway  Inspector — 
Highway  inspector  — 
Highway  inspector — 
Highway  inspector  — 

Highway  inspector 

Hif^iway  inspector 

Highway  inspector. . . . 
Highway  inspector — 

Hif^way  inspector 

Highway  inspector — 

Highway  inspector 

Highway  inspector 

Highway  inspector — 

Highway  inspector 

Highway  inspector 

Highway  inspector  — 
Highway  inspector  — 

Highway  inspector 

Highway  inspector — 
Highway  inspector  — 
Highway  inspector  — 
Highway  inspector  — 
Highway  inspector  — 
Highway  inspector — 
Highway  inspector — 
Highway  inspector  — 
Highway  inspector  — 
Highway  inspector — 
Highway  inspector  — 
Highway  inspector — 
Highway  inspector  — 
Highway  inspector. . ,. 
Highway  inspector — 
Highway  inspector  — 
Highway  inspector  — 
Highway  inspector  — 
Highway  inspector  — 

Highway  inspector 

Hi^way  Inspector  — 
Highway  inspector — 
Highway  inspector. . . 
Highway  inspector  — 
Highway  inspector.  .  . 
Engineering  draftsman 


Rate  of 
compensation. 


^ 


50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  p»r  day 
SO  per  day 
50  per  day 
SO  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  p(  r  day 
50  per  day 
SO  per  day 
50  per  day 
50  per  day 
SO  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
SO  per  day 
50  per  day 
50  per  day 
50  per  day 
00  per  day 
00  per  day 
50  per  day 
50  per  day 
50  per  day 
50  ppr  day 
50  p?r  day 
50  per  day 
50  p?r  day 
50  per  day 
50  ptr  day 
50  p?T  day 
50  pT  day 
50  per  day 
50  prr  day 
50  p?r  day 
50  per  day 
50  per  day 
50  p:r  day 
50  oer  day 
50  per  day 
50  rer  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  |x»r  day 
50  per  day 
00  per  day 


Services,  i  Travel. 


S292  50 
270  00 
544  50| 
540  00' 
540  00 
531  00 
5u2  50; 
549  00 
540  OO! 
598  50 
540  00 
504  001 
531  OO' 
598  50: 
139  50 
292  50 
292  50 
540  001 
612  00 
491  50i 
270  001 
.553  50 
130  50 
500  sol 
526  SO 
567  00 I 
517  50l 
540  00 
553  50 
540  00 
567  00 
562  50' 
540  00 
510  00 
544  50 
540  00 
589  50 
558  00 
589  50 
5 '6  00 
540  00 
562  50 
421  50' 
486  00 
67  50 
544  00 
500  00 
427  00 
420  00 
413  00 
476  00 
423  53 
217  00 
437  50 1 
420  00 
105  00 
430  50 
213  50 
420  00 
210  00: 
420  00 
437  53 
430  S') 
420  00 
423  50, 
224  001 
455  00 
420  00 
420  00 
420  PO 
217  00 
115  30 
115  5C 
636  00 


$8  35 
77  39 

78  87 
S2  74 

5  58 

6  46 

84  13 

41  41 

33  77 

902  80 

231  24 


12  97 

12  60 

82  51 

324  79 

104  77 

50  40 

8  01 


1  45 


1  80 

7  69 

120  68 

16  75 

25  56 

46  10 


46  41 

5  56 

275  02 

7  18 

45  04 

7  42 
14  82 
16  15 
27  57 
27  40 

8  79 


n"26 

13  65 
1  93 
7  70 
5  92 

65  31 

13  35 
4  77 

18  42 

2  68 

740  82 

25  96 

2  95 
4  05 
9  68 

3  75 
68  00 

14  15 

3  83 
22  41 

1  00 
7  32 

4  81 
4  47 


4  60i 


Total. 


S300  85 
347  39 

544  50 
618  87 
572  74 

536  58 
568  96 
549  00 
540  00 
682  63 

581  41 

537  77 
1.433  80 

829  74 
139  50 
305  47 
305  10 
622  51 
936  79 
596  27 
320  40 

561  51 
130  50 
501  95 
526  50 
568  80 
525  19 
660  68 
570  25 
565  56 
613  10 

562  50 
586  41 

545  56 
819  52 
547  18 
634  54 
565  42 
fi04  32 

582  15 
567  57 
589  90 
430  29 
486  00 

78  76 
544  00 
513  65 

428  93 
427  70 
418  92 
476  00 
488  81 
230  35 
442  27 
438  42 
107 

1.171 
239  46 
422  95 
214  05 

429  68 
441  25 
498  50 
434  15 
427  33 
246  41 
456  00 
427  32 
424  81 
424  47 
217  00 
120  10 
115  50 
636  00 
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Improvement  of  Public  Highways — {Continued) 


NAME. 


C.  H.  Chilvere 

W.  R.  GordofD ... 
H.  W.  LockwDod. 

M.W.  Nelson 

W.E.  Petty 

C.  D.  Snlffii 

R.  P.  Campfieid.. 

C.  H.  Anriu 

G.T.Bolton 

G.  F.  Bond.  Jr... 

W.L.Caler 

A.  Carrara 

H.  B.  Coleman... . 

J.  B.  Edbert 

E.C.  mekett 

.\.T.  Piiine 

J.  D.  Rutledge..  . 
W.  ATreadwell.. 
RF.T.  Wllkte... 

C,S.  Allen 

J.  S.  Heath 

J.  D.  Eltinger 

Otto  Brown 

H.  P.  Condon 

J.  E.  DeLee 

F.  J.  Doerhoeffer.. 
Warren  Gardner. . 
J.  S.  Greenough. . . 

F.  J.  Kennev 

A.  J.  Muench 

t>hx\A  Noonan 

J.T.O'Hora 

D.P.O'NeU 

F.  E.  Reed 

H.  J.  Richardaon . , 
R.  H.  Sammons. . . 
H.  S.  SUvester.... 
H.T.Tuthill 

D.  P.  Babcock. . . . 

M.C.  Barker 

Plnus  Brauner 

W.  C.  Bratton... 

A.  L.  Bush 

Samuel  Ehrenrich . 

L.  H.  Johnson 

P.  D.  Jump 

A.  D.  Kline 

H.RLeland 

Samuel  Levlne ... 
P.  F.  Matteson. . . . 
J.  B.  Rothberg. . . 

A.  E.  Roche 

I.  H.Segal 

A.G.  Slatcher... 

G.  S.  Donohue — 

H.  L.Felch 

F.  McE.  Pruyn... 

A.  E.  Wood 

M.  V.Bourke 

Wm.Bronk 

M.  D.  Dugan 

John  Delaney 

M.  I.  Franklin... 

S.  Hargen 

R-Jerrel 

E.  E.  Eeneston . . 
H.  J.  King^Icy. . . 
J.  C.  LMtkenhaufl. 

V.Markle 

C.X.  Wilbur 

W,  B.  Andowm . . 
E.  L.  Bennett ... 

L  U.  Butler 

J.  J.  Brennan)   . 


Rank. 


Engineering  draftsman 

Engineering  draftsman 

En^neering  drafts  nan 

Eni^eering  draftsman 

Engineering  draftsman 

En^eering  draftsman 

Enpneerlng  draftsman 

Enpneering  draftsman 

Engineering  draftsman 

En^neering  draftsman 

Enginemng  draftaouin 

En^necring  draftsman 

Engineering  draftsman 

Engineering  draftsman 

Engineering  draftsman 

Engineering  draftsman  

Engineering  draftsman 

En^neering  draftsman 

Enj^neering  draftsman 

Tracer 

Tracer 

Tracer 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman  .is 

Rodman 

Rodman 

Rodman • 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainnuin 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Cliainman 

.4xeman  and  office  fUMlsUtnt . 
Axeman  and  office  amistiint. . 
.Axeman  and  office  asniKt^mt. 
Axeman  and  office  assistant. 


Rate  of 
compensation. 


Services. 


5 
5 
5 
5 


4 
4 

4 
4 
4 

4 

4 
4 
4 
4 
4 
4 
4 
4 
4 
3 
3 
3 
3 
3 


3 
3 
3 
3 
3 
3 
3 
3 


$5  00  per  day 
5  CO  p?r  day 
00  per  day 
CO  per  day 
00  p3r  day 
00  psr  day 
4  50  p3r  day 
4  00  par  day 
4  00  por  day 
4  00  p^r  day 
4  00  par  day 
4  00  psr  day 
4  00  psr  day 
4  00  psr  day 
4  00  par  day 
4  00  per  day 
4  00  psr  day 
4  00  psr  day 
4  00  p?r  day 
75  00  per  month 
75  00  per  month 
SO  00  per  month 
4  00  psr  day 
00  psr  day 
00  psr  day 
GO  per  day 
00  psr  day 
00  pwday 
00  per  day 
00  psr  day 
00  psr  day 
00  per  day 
00  psr  day 
00  p?r  day 
00  psr  day! 
00  psr  day 
00  p?r  day 
00  psr  day 
50  pir  day 
50  pir  day 
£0  oer  day 
50  per  day 
50  per  day 
8  50  per  day 
3  50  per  day 
50  psr  day 
50  psr  day 
50  psr  day 
50  psr  day 
50  per  day 
50  psr  day 
50  psr  day 
50  psr  day 


3  50  per  day 


3 
3 
3 
3 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 


00  psr  day 
00  p^r  day 
00  psr  day 
00  psr  day 
50  psr  day 
50  p^r  day 
50  per  day 
50  psr  day 
50  p?r  day 
50  p  T  d«y 
50  p:r  day 
50  psr  day 
50  psr  day 
50  p?r  day 
50  per  day 
50  psr  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 


Travsl. 


1635  00 
600  00 
486  00 
615  00 
600  00 
255  00 
553  50 
200  00 
480  00 
480  00 
360  00 
436  00 
512  00 
210  00 
132  00 
512  00 
440  00 
476  00 
304  00 
246  77 
315  54 
230  36 
128  00 
532  00 
520  00 
208  00 
484  00 
120  00 
504  00 
480  00 
488  00 
208  00 
484  00 
484  00 

16  00 
480  00 
128  00 
492  00 
210  00 
210  00 
217  00 
147  00 

31  50 
420  00 
210  00 
220  50 
164  50 
416  50 
420  00 
378  00 
105  00 
402  50 
423  50 
427  00 
369  00 
366  00 
?43  00 
180  00 
£10  OC 
112  50 
2'^  00 
254  00 
127  5C 
157  50 

82  5G 


173  08 

606  04 

19  69 

89  44 

5  60 

17  04 

18  75 

3  63 
6  47 
8  70 

71  94 
3  30 
654 

12  90 
65  92 

13  84 
588 

310  00 

150  00 

312  50 

147  50 

236  00 

120  00 

13'i00 

242  00 

13  19 
145  92 

6  73 

39  10 
27  02 
35  04 
18  33 
15  63 
59  22 

14  75 

40  01 
71  23 


28  04 

3  20 

17  08 

19  72 

L0  08 

77  62 

1^4  66 

7  69 

894 

7  64 

47  15 


2  20 
25  It 
30  36 
14  14 

1  50 

3  5^ 

91  31 

5  32 
15  99 
11  31 

65  39 
5  08 

90  71 
5  80 

22  11 


Total. 


1708  08 
1.206  04 
5J4  69 
615  00 
749  44 
255  00 
55t)  10 
200  00 
480  00 
497  04 
378  75 

436  00 
515  63 
246  47 

no  70 

512  03 
511  91 
479  30 

310  51 
246  77 
345  51 
230  3J 

140  93 
597  92 
533  84 
213  8S 
4{^  00 
133  19 
649  92 
486  73 
527  10 
235  02 
5i9  01 
532  33 

31  63 
539  22 
142  75 
532  01 
281  23 

210  0) 
217  0) 
175  01 

34  7J 

437  Ot 

229  72 

230  5i 
242  U 
441  n 
427  6) 
3^6  91 
112  61 
4^9  6> 
423  5) 
429  2) 
?^\  li 
386  Z\ 
?.:il  14 
180  0) 

311  5) 
116  Oi 
nsi  31 
254  0) 
127  5) 
157  5) 

82  5") 
5  32 
32.5  9) 
161  31 
M>  5  J 
212  89 

211  OS 
210  71 

141  80 
261  11 
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Tmprovemcnt  of  Public  Highvmys — {Continued). 


NAME. 


H.  R-Caine 

A.  A-Cwproll 

J.  B.  Carroll 

L.  F.  Cashmaii .... 

F.  D.  W.  Connelly. 

M.  Conroy 

W.R.Davfa 

C.  C.  Donohue — 

G.  I.  Dugan 

D.  Dwonack 

G.  F.  Eschwcl.... 

R.  E.  Fav8t 

W.  C.  Fox 

T.I.  Frederick.... 
W.  F.Gaffney... 
J.H.Garland 


J.J.  Glynn 

T.  F.  Guidera 

J.J.  Hagan 

M.D.  Hanbn 

L.  F.  Hichman.... 
A.O.  Hollenbcck.. 
A.  W.  Hollenbeck. 

A.  P.  Hnghea 

J.  F.  Jahn 

A.  J.  Keating 

J.kKehoe 

J.  M.Kella 

T.J.Larkln 

I.  C.  Lefevre 

A.  P.  Lynch 

R.  A.  Lynch 

C.  B.  Magan 

R.J.  Matoy 

J.  H.  Maloney 

D.  B.  Mattice 

F.J.  Mealey 

J.  H.  McCttbe 

E.  A.  McGullough. 
G.J.  McKenna — 

F.  E.  Moore 

J.J.  Mrlhall 

H.  Paddock 

C.  G.  Pubifer 

Wm.  Robinson.... 
W.J.Ryan 

G.  H.  Savarese.... 
F.  R.Schneller.... 

C.  B.Seib 

T.  F.Smythe 

G.V.  Sweet 

F.H.  Thomas 

T.  F.  Tracey 

Q.L.  Van  Hagan., 
W.J.  VanHoesen. 

J.  A.  Wallace 

O.A.  Walrath... 

A.  J.  Allen 

J.  K.  Alveraon  — 

J.  L.  Banker 

R.W.  Btasell 

J.  Blule 

F.  Bouck 

D.  Buckley 

R.  A.  Burdick 

J.  H.  Byrnes 

L.  A.Casey 

D.  Caspar 

T.D.Clancy 

E.  C.  Clard 

J.  Chirk 

W.  H.  ColgJin . .  . 
L.»E.Colc 


Rank. 


Axeman 

Axeman 

Axeman 

Axeman 

.Axenuin 

Axeman 

.Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

.\xeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Laborer. 

Laborer. 

Laborer. 

Labcffer 

Laborer. 

Laborer. 

Laborer. 

Labora*. 

Laborer 

Lflbcffer. 

Laborer. 

Laborer. 

Laborer . 

Laborer 

Ijoborer 

Laborer 


and  office  assistant. 
and  office  assistant. 
and  office  assistant, 
and  office  assistant, 
and  office  asfflstant . 
and  office  assistant, 
and  office  assistant, 
and  office  assistant, 
and  office  assiaUint. 
and  office  assistant, 
and  office  assiBtant. 
and  office  assistant, 
and  office  assistant, 
and  office  assistant, 
and  office  assistant, 
and  office  assistant, 
and  office  assistant, 
and  office  assistant, 
and  office  assistant. 
and  office  asmstant. 
and  office  assistant, 
and  office  assistant, 
and  office  assistant, 
and  office  assistant, 
and  office  assistant, 
and  office  assistant, 
and  office  aasistant. 
and  office  assistant, 
and  office  assistant, 
and  office  assistant, 
and  office  assistant, 
and  office  assistant, 
and  office  assistant, 
and  office  ttwistant. 
and  office  assistant, 
and  office  assistant, 
and  office  assistant, 
and  office  assistant, 
and  office  assistant, 
and  office  assistant. 
and  office  assistant, 
and  office  assistant, 
and  office  aasistant  ■ 
and  office  assistant, 
and  office  assistant . 
and  office  assistant, 
and  office  assistant, 
and  office  assistant, 
and  office  aasistant. 
and  office  assistant, 
and  office  asaisttmt . 
and  office  assistant, 
and  office  assistant, 
and  office  aasistant. 
and  office  assistant, 
and  office  assistant, 
and  office  assistant. 


Rate  of 
compensation. 


Services. 


12  00  per  day 
2  00p?rday 
CO  per  day 
00  pa-  day 
00  par  day 
00  p?r  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  par  day 
00  per  day 
00  per  day 
00  p3r  day 
00  per  day 
00  per  day 
00  per  day 
00  pcj*  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
CO  per  day 
CO  pjT  day 
CO  per  day 
00  per  day 
00  per  day 
2  00  per  day 
2  00  per  day 
00  per  day 
GO  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 


2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 


2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 


$246  00 
132  00 
128  00 
190  00 
150  OC 
108  00 
108  00 
122  00 
236  OC 


252  00 
120  00 
242  00 
104  00 
230  00 
208  00 
184  00 
240  OC 
122  00 


66  00 
122  00 
240  OC 

leooo 

202  00 
242  00 
240  00 
240  00 
158  00 
150  00 
120  00 
92  00 
174  00 
168  00 
240  OC 
158  CO 
120  00 
242  00 
120  00 
222  00 
158-00 
122  CO 
240  00 
214  CO 
130  00 
246  00 
242  00 
240  00 
252  00 
166  00 
254  00 
184  00 
240  00 
126  00 
184  00 
246  00 


120  00 
240  00 
258  00 
198  00 
174  00 
184  00 

54  00 
120  00 

26  00 
184  00 
178  00 
182  00 

46  00 
120  00 
174  00 
176  00 


Travel. 


$20  98 
4  36 


2  23 
36  lb 


20  18 


14  92 
30  26 
25  74 
25  56 
53  81 
76  20 
8  79 


533 

28  36 

600 

2  65 

4  53 

105  47 

102  83 

SO  40 

15  2S 

93  29 

28  55 

61  00 

2  38 


8  67 
15  45 


18  24 


4  35 
14  9€ 

9  36 
97  64 
93  36 

544 


24  30 

62  22 

9  74 


19  68 
13  62 
13  42 


65  59 


82  00 
27  89 
20  00 


4  90 

53  13 


35  88 


Total 


1266  98 
136  36 

128  00 
190  CO 
152  23 

144  18 
108  00 
142  18 
236  00 

14  92 
282  26 

145  74 

267  56 

157  81 
306  20 

216  79 
184  00 
245  33 
150  36 

600 
68  65 

126  53 
345  47 
262  83 
252  40 

257  23 
333  29 

268  55 
219  00 
152  38 
120  00 
100  57 
189  45 
166  00 

258  24 

158  00 
124  35 
256  96 

129  S6 
319  64 
251  36 

127  44 
240  00 
238  30 
192  22 
255  74 
242  OO 

259  68 
265  62 
179  42 
254  00 
184  00 
305  50 
126  00 
184  00 
328  00 

27  89 
140  00 
240  00 
258  00 
202  90 
227  13 
184  00 

54  CO 
120  00 

26  00 
184  00 
178  00 

217  88 
46  00 

120  00 
174  00 
176  00 
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Improvement  of  Public  Highways —  {Continued). 


NAME. 


J.  RGoHins 

L.  EConUin 

J.  llGoonelly.... 

W.  A  Ccmfler 

E.  D.  Conroy 

Edward  Cook 

J.  T.  Davfa 

T.Derby 

W.  RDoney 

J.  DoDavan 

M.  Donohue 

W.T.  Doody 

J.  C.  Duggan 

B.  DunkaTy 

M.  Eann 

E.  A-Mle 

P-F.  Farnum 

J.  Fields 

Cfaiisty  Graham... 
Alex.  Greenwald . . 
T.  W.  Oibbona. . . . 

M.  Hagan 

W.  Harding 

J.  D.  HartaeU.... 

F.  Hamerty 

E.T.  Hayes 

W.  Herbert 

a  L.  Hitt 

C.  Hussy 

P.  P.KeUy 

J.  P.  Kivfen 

G.  J.  Korwnn 

Geo.  Lanahan 

T.  J.  Laoahan 

M.  Lang 

E.  J.  Latvs 

D.  Lockwood 

J.  Loughlin 

E.  A  Lovelock.... 

E.  P.  Low 

L.  J.  Ludwig 

J.  KLEacdonald.. 
Henry  MacFarbne 

D.  Markham 

W-  .A..  McDennott. 

T.  P.  McEvoy 

J.  HcKenna 

A.  MeXartin 

D.  J.  Minahan .  ■ .  ■ 
H.  S.  Moore.  Jr   . . 

J.  B.  Murphy 

T.  Murphy 

J.J.  M'lllgan 

F.  Neei 

J.  Ostrander 

H-  Owens 

L.  PaijK 

H.  8.  Parsons 

T.  Battoonc 

W.  Reilly 

J.  H.  Rooey 

G.  N.  Rooker 

J.  J.  Rran 

Henry  Sager 

J.  H.  Scfaram 

A.  J.  Sherlock 

R.  H.  Smith 

W.E.  Smyth..     • 

G.  MStetnert 

T.  S  Uivan 

D.  Sweeney 

CuykrTen  Eyck.. 
T.  Tydemami 


Rank. 


Laborer. 
Laborer. 
lAborer. 
laborer. 
lAborer. 
Laborer. 
Laborer. 
Laborer. 
lAborer. 
Laborer. 
Laborer. 
Laborer. 
Laborer. 
Laborer. 
Laborer. 
Laborer. 
Laborer. 
Laborer. 
Laborer. 
Laborer. 
Laborer. 
Laborer. 
Laborer. 
Laborer. 
Laborer. 
Laborer. 
Laborer. 
Laborer. 
Laborer. 
Laborer. 
Laborer. 
Lnbwer. 
Laborer. 
Laborer. 
Laborer. 
Laborer. 
Laborer. 
Laborer. 
Laborer. 
Laborer. 
Laborer. 
Laborer. 
Laborer. 
Laborer. 
Laborer. 
Laborer. 
Laborer. 
Laborer. 
Labwer. 
Laborer. 
Laborer. 
Laborer. 
Laborer. 
Laborer. 
Laborer. 
Laborer, 
laborer. 
Laborer. 
Laborer. 
Laborer. 
Laborer. 
Laborer. 
Laborer. 
Laborer. 
Laborer. 
Laborer. 
Lab(»rer. 
Laborer. 
Laborer. 
Laborer. 
Laborer. 
Laborer. 
Laborer. 


Rate  of 
compensation. 


12 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 


00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
2  00 
2  00 
00 
00 
00 
00 
00 
00 


2 
2 
2 
2 
2 
2 


200 


2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 


00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 


2  00 


2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 


00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 


per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
pjr  day 
per  day 
P3rday 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  diiy 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 


Services. 

TravcL 

154  00 

112  00 
66  00 

110  17 

22  00 

182  00 

172  00 
118  00 

7  66 

30  00 

172  00 

178  00 

52  00 

500 
1  62 

104  00 

120  00 
120  00 

13  65 

174  00 

106  00 

174  00 
110  00 

20  40 

174  00 
108  00 

I  2t6  00 

166  00 

46  00 

174  00 

120  00 

104  00 

120  00 

242  00 

40  00 

186  00 
174  00 

1  62 

158  00 

174  00 

lf8  00 

86  00 

120  00 

174  00 

108  00 
136  00 

2  39 

174  00 

182  00 

158  00 

202  00 

92  00 

79  CC 
13  60 

206  00 
174  00 
114  00 
240  00 

62 
79  00 
7  78 

200  00 

182  00 

182  00 

120  00 

158  00 

46  00 

54  00 

104  00 

202  00 
128  00 
184  00 

342  29 
3  95 

128  00 
86  00 
46  00 



8  56 
33  00 

174  00 
200  00 

124  00 

172  00 

270  00 

92  00 

132  00 

"16301 

1^  00 

194  00 

200  00 

38  00 

Total. 


154  00 

131  17 

66  00 

22  00 

182  00 

179  66 

i  118  00 

30  00 

177  00 

179  62 

52  00 

104  00 

143  65 

120  00 

174  00 

106  00 

194  40 

110  00 

174  CO 

108  00 

266  00 

166  00 

46  00 

174  00 

120  00 

104  00 

120  00 

242  00 

40  CO 

187  62 

174  00 

158  00 

174  00 

168  00 

86  00 

120  00 

174  00 

200  39 

136  00 

174  00 

182  00 

237  00 

215  60 

92  CO 

212  26 

253  00 

121  78 

240  00 

200  00 

182  00 

182  00 

120  00 

158  00 

46  00 

.HOO 

104  00 

544  29 

131  95 

184  00 

136  56 

119  00 

46  00 

174  00 

200  00 

124  00 

172  00 

270  00 

195  01 

132  00 

120  00 

194  00 

200  00 

38  00 
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Improvement  of  Public  IlU/hways — (Concluded) 


NAME. 


L.  Van  Dyke. 
J.S.Wallace. 
W.Walters.. 
A.  F.  Wilson. 


Rank. 


Laborer. 
Laborer. 
Laborer. 
Laborer. 


Rate  of 
compensation. 


$2  00  per  day 
2  00  p3r  day 
2  00  per  day 
2  00  per  day 


Services. 


1106  00 

84  00 

120  00 

178  00 


Travel. 


126  00 


Stationery  and- printing. 
Livery. 


IneidtrUal  Expetues. 


1127.239  86I16,5M02 


$2.356  08 

Fuel  and  light '247  84 

Postage 2»6  77 

Office  rent 2.456  18 

Telephone  and  telegraph 1 .802  24 

Miscellaneous 3.125  01 


Total. 


Total. 


1106  00 

84  CO 

120  00 

204  00 

1143.833  88 


20.181  82 


1164.01570 


'^ Money  System"  Repairs  of  Highways. 

Chapter  577.  Laws  of  1907. 
From  October  1. 1906,  to  February  17, 1909. 


NAME. 


Stephen  Ryan . . .  ■ 

F.D.Lyon 

C.  F.  Chamberlain . 

I.  P.Cribb 

Samuel  Grennon .  . 
F.  J.  McGuire 

B.  M.  Patton 

C.  B.  Perry 

Peter  Seeber 

J.  C.  Van  Arsdale . 

John  Gick 

E.  M.  Howland .  . 
H.  W.  Cowlbeck.. 
Valentina  Brother. 

E.  A.  Growl 

H.  D.  Franklin   . 

T.C.  Sweet 

Lucy  McCormack. 
M.  A.  Bingham  . 
Martina  Devlin .    . 

Fred  Buck 

John  Gyer 

C.  A.  Hnlbert 

W.  G.  Edgerton... 

J.  J.  Craven 

J.  J.  Glynn 

T.  F.  Smytbe 

Leon  Corregan  — 
Blary  Brucker .... 


Rank 


Special  examiner  of  highw^ays. 
Special  examiner  of  highways. 

Supervisor  of  highways 

Suparviflor  of  highways 

Supervisor  of  highways 

Supervisor  of  highways 

Supervisor  of  highways 

Supervisor  of  highways 

Supervisor  of  highways 

Supervisor  of  highways 

.\uditor  of  highway  accounts. . 
.Auditor  of  highway  accounts. . 
Stenographer 


Stenographer . 
Stenographer . 
Stenographer . 
Stenographer. 
Stenographer . 
Temporary  stenographer  . 
Temporary  stenographer 

Inspector  of  highways 

Inspector  of  highw:iyB .... 

Inspector  of  highways 

Inspector  of  highways 

.\xeniun  and  office  assistant. 
.\xeman  and  office  a&sistant. 
Axeman  and  office  assistant . 

Laborer   

Charwoman 


Rate  of 
compensation. 


112 
12 
5 
5 
5 
5 
5 
5 
5 
5 
4 
4 
1^5  00 
100  00 
100  00 
100  00 
83  33 
60  00 
50  00 
50  00 
4 
4 
4 
4 
2 
2 
2 
2 
1 


00  per  day 

00  per  day 

00  per  day 

00  per  day 

00  per  day 

00  per  day 

00  per  day 

00  per  day 

00  per  day 

00  per  day 

00  per  day 

00  per  day 

'  per  month 

per  month  | 

per  month 

per  month ! 

per  month  I 

per  month 

per  month 

'psr  monthl 

50  per  day  I 

50  p?r  djiy 

50  par  day! 

00  per  day  i 

00  per  day  | 

00  per  day' 

00  per  day 

00  per  day 

00  per  day 


Services. 


1948  00 
492  00 
665  00 
600  00 
305  00 
600  00 
600  00 
600  00 
600  00 
600  00 
416  00 
560  00 
200  90 
427  37 
160  71 
160  71 
133  92 
276  43 
16  12 
49  94 
522  00 
514  00 
553  00 
488  00 
280  00 
86  00 
82  00 
120  00 
170  00 


Travel. 


1730  14 
199  11 
413  62 
367  59 
369  01 
494  92 
449  21 
S88  47 
338  90 
369  37 
317  9t 
18  03 


276  75 

131  95 

79  41 

20  65 


Stationery  and  printing, 
y very . 


Incidental  Expmtes. 


111.317  60  14.965  00 


1658  43 
316  00 


Fud  .-^nd  light 25  60 

Poetitge.   ..    ' 180  11 

Telephone  and  telegraph   1 ,439  29 

Mwcolianeous 1.615  52 


Total. 


Total. 


SI. 678  14 

601  11 

1.078  62 

067  50 

764  01 

l.OM  92 

1 .049  21 

088  47 

938  90 

960  37 

733  96 

578  03 

200  90 

427  37 

160  71 

160  71 

133  92 

276  43 

16  12 

49  94 

798  75 

645  95 

632  91 

508  65 

280  00 

86  00 

82  00 

120  00 

170  00 

116.282  60 


4.2^  95 
120.517  64 


Eastbrn  Division:   ENGiNEEBina  Exfenbes. 


Bureau  of  Bridges. 

ChaplB  STS.  Un  of  190T:  Qupler  UO.  Lawi  ot  ISOe;  Clupta433.  Un  id  ItOS. 


NAME. 

Ruk. 

bUcf 

Savtaa. 

Tr.«l 

Tol.1. 

imODperiB«th 

SDOoEI^^Ui 

ITS  00  PR  DOKth 

iTsoo|ll^™ib 

TSODpamoclh 

SSSSZS 
SSSSSZS 

«0«24 

Is 

Hi 

j-iSl 

&IS5l^,-.v.  ..::;: 

4S«fi 

IIS::::::;: 

?s 

RE-feOMrf 

sa 

i^.'sC"' 

ii                f 

I1.3J0M 

Examimition  of  Monuments  and  Maps. 

Chapter  AK.  Un  of  I«D8;  Chaplet  tS3.  Un  ol  ISOg. 


Ruk. 

R>t<D( 

^^ 

^„,. 

H-P.wnii. 

P.W.O'Gndy 

A.  T.  OLmit 

Ui.lS-:::: 

G.  E.  DeuUchbeii] 

W«L::::    : 

AmtUntenglMer'.'.'      

^^lUKt  engineer  . 

3»lnmin              '      , 

Uboni. 
Abors 

H: 

..bor-:::.:.:.: 

12.400  per  year 
BOO  PR  day 
fi  00  per  day 

2E0^d^y 

2  0o!SdSJ 
2  00  PR  day 
2  DO  pa  day 

200^d^y 
2»ESg 

2coE!^dS: 

2  00^day 
2  00^day 

U19  2« 

11 

3T  M 

142  00 
31  Ot 

148  tX 
S2  OC 

WW 
Ifl2  0( 

is 

•gg 

•l:SS!J 

130  00 

m  so 

37  fiO 

H.  C.  BIH     

MOD 
148  00 
148  00 

50  00 

5.1£,5S,  :  ■:;:: 

20  00 

SIS 

2  0D|;Sd,J-l         (18  00 

MOO 

a^  "'.'"*" 

/Kidmtol  ErFmo, 

t3.K4T0    tl.&33  2e 

t4,II2gM 

"Yi 

ToU! 

1.743  3S 

16.871  » 
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Surveys  for  State  Court  of  Claims. 

ChApter  578,  Uwb  of  1W7. 


NAME. 


J.  A.  O'Connor 

R.E.  Horton 

Wm.  A.  Treadwell.. 

aW.Beldlng 

D.  ILLee 

Jaa.  H.  Sturtevant. 

H.  T.  Arnold 

Louis  Wachtel 

Frank  Roberts 

E,W.  Wendell 

E.C.Nlle8 

Jacob  Gadlowiti . . . 

C.  A.  Wilbur 

M.  W.Wohlgemuth. 
S.  X .  MftcQreiQor . .  • 

Harry  Bowen 

W.E.L.  Hunter... 

J.T.E.  Davis 

Wm.  F.  Doody 

A.  J.  Sherlock 

L.  F.  Cashman 

Guy  V.  Sweet 


Rank. 


First  resident  engineer 

Resident  engineer 

Engineering  draftsman 

Aa&tant  engineer 

Asistant  engineer 

Assistant  engineer 

Leveler 

Leveler 

Rodman 

Rodouui 

Chainman 

Chainman 

Chainman 

Chainman 

Inspector  ol  masonry 

Inspector  of  masonry 

Inspector  of  masonry 

Laborer 

Laborer 

Laborer 

Axeman  and  office  assistant. 
Axeman  and  office  assistant. 


Rate  of 
compensation. 


12 
2 


.700  per  year 
,700  per  year 

4  00  per  day 
0  00  per  day 
6  00  per  day 
6  00  per  day 

5  00  per  day 
50  per  day 
OO  per  day 
00  per  day 
00  per  day 
SO  per  day 
60  per  day 
50  per  day 
50  per  day 
50  per  day 
SO  per  day 
00  per  day 

2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 


ServioeB. 


S228  87 

15  00 

40  00 

12  00 

132  00 

12  00 
130  00 

13  50 
136  00 

800 

21  00 

42  50 

500 

35  00 

40  50 

13  50 

13  SO 

4  00 

600 

400 

600 

4  00 


Stationery  and  printing. . 

Dvery 

Telephone  and  telegraph . 
Miscellaneous 


Incidental  Expemn. 


Total. 


Travel 


1106  47 


28  88 

8  12 

156  30 

18  36 


44 

47 


62. 
50 


1922  37      1410  35 


10  15 
34  50 


2 
2 


50 
41 


Total. 


$335  34 
15  00 
68  98 

20  12 
288  30 

30  36 
130  00 

13  50 
136  00 

800 

21  00 
42  50 

500 

35  00 

85  12 

61  00 

13  50 

400 

600 

400 

6  CO 

4  00 

II .332  72 


30  56 
SI. 372  28 


Mohawk  Street  Bridge,  Waterford. 

Chapter  265,  Laws  of  1908. 


NAME. 


P.  W.  O'Grady. 
H.  F.  Eagan... 


Rank. 


.Assistant  engineer . 
Chainman 


Rate  of 
compensation. 


$6  00  per  day 
3  00  per  day 


Services. 


$366  00 
210  00 


Travel. 


Postage 

Telephone  and  telegraph . 
Miscellaneous 


Ineidentai  Expenta. 


Total. 


$49  21 


$585  00        $49  21 


$1  25 

2  70 

32  22 


Total. 


$415  21 
219  00 


$634  21 


36  17 
$670  38 


Eastern  Diviston:    Enoinebrtno  Expenses. 
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Survey,  Cayuga  and  Seneca  Canal. 

Chapter  433,  Laws  of  1909. 


NAME. 


L.S.Hull>urd 

J.  H.  Sturdevant. . . 

John  McBride 

E.  A.  Duadutk 

R.G.  Pntt 

J.  ILFHor 

J.  J.  Sehworm 

H.J.Staible 

C.H.  Adams 

E.  F.  Uany 

E.  S.  Ovcrfaaui^ . . . 

GecSchaefer 

H.  J.  SpeUman 

H.  Kramer 

E.  S.  SterUng 

EuCAnsfey 

C.  W.Avery 

R.H.  Byrnes 

F.  L  De  BeukeUer. 

n .  C.  Emens 

Henry  HeffennAn . . 

D.C.  McGill 

LE.  Iloyer 

MoU  Palmer 

F.  W.  Pettit 

J.  W.  Ssaton 

J.  A  Smith 

H.B.  Taylor 


Rank. 


Assistant  engineer . . 
Assistant  engineer. . 

Leveler 

Leveler 

Rodman 

Rodman 

Rodman 

Rodman 

Chalnman 

Chainman 

Chalnman 

Chalnman 

Chalnman 

Foreman  of  borings. 

Boatman 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 


Rate  of 
compensation. 


16  00 
600 
500 


50 
SO 
50 
3  50 
3  50 
OO 
50 
50 
50 
50 
50 


4 

3 
3 


3 
2 
2 
2 
2 
4 


30O 


2 
2 


00 
00 
20O 
2  00 
00 
00 
00 
00 
00 
00 
00 
00 
00 


2 
2 
2 
2 
2 
2 
2 
2 
2 


per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 


Servioes. 

9444  00 

426  00 

25  00 

36  00 

196  OO 

91  00 

147  00 

69  50 

207  00 

55  00 

120  00 

500 

27  50 

207  00 

90  00 

82  00 

86  00 

84  00 

112  CO 

88  00 

138  00 

132  00 

200 

128  00 

52  00 

112  00 

26  00 

94  00 

ThtveL 


Stationery  and  printing. . 

lirery 

Portage 

OflBee  rent 

Telephone  and  telegraph . 
Miaoellaneous 


Ineidentd  BxpeMta. 


Total. 


S289  10 
8  80 
8  10 


5  55 

"sio 


12  28 


$3,272  00      $301  93 


$3  92 

38  00 

1  65 

3100 

55 

250  06 


Total. 


$703  10 

434  80 
33  10 
36  00 

196  00 
91  00 

152  55 
59  SO 

215  10 
55  00 

120  00 

500 

27  SO 

219  28 
90  00 
82  00 
86  00 
84  00 

112  00 
88  00 

138  00 

132  00 
2  00 

128  00 
52  00 

112  00 
26  00 
94  00 


$3,573  93 


328  18 


$3,902  11 


Topographic  Survey. 

Chapter  466.  Laws  of  1008;  Chapter  433,  Laws  of  1909. 
In  Coiiperation  with  United  States  Geological  Survey. 

T.  M.  Bannon S200  97 

D.  S.  Barry.  Jr 129  00 

A.  D.  Beach 60  25 

WUliam  T.  Beenfleld 19  60 

Gall  Blanchard 36  00 

Brown  Bros 68  00 

R.  S.  Burhana 78  75 

R.  H.  Chapman 176  71 

J.  J.  Conway 118  00 

R.  D.  Cummin 293  90 

Director  U.  S.  Geological  Survey 179  22 

H.  L.  Dodge 262  00 

E.  M.  Eastwood Ill  87 

L.  C.  Fletcher 898  39 

S.  P.  Floore 50  00 

0.  J.  cm 63  00 

M.  L.  Greenfield 75  00 

F.  M.  Gumey 310  80 

J.  R.  Haswell 396  00 

E.  J.  Johnson 78  75 

Edward  Lull 26  77 

S.  G.  Lunde 54  25 

A.  W.  Mattflon 47  50 


IlEPonT  OF  State  Knoineer. 


Topographic  Survey — (Coniinued). 

C.  p.  McAUa«er 1108  SO 

E.  McConnlck 22  00 

Prank  UeCune , , 42  76 

F.  J.  McMBUib. 120  60 

R.  C.  McKlnney 629  20 

A.  F.  McN»lt 334  00 

Arthur  Mitchell 48  00 

E.  D.  Monroe 444  83 

W.  H.  B.  Morer 1 ,  122  84 

P.  G.  NlchoU 82  50 

E.  S.  NUes 100  00 

F,  B.  Northnip 102  50 

Albeit  O'Dall 21  00 

■    v.   '■- ■. , 3S8  50 

^^Jtii«a> 02  17 

112  flO 

\\'.'.[[''.\\'.\'.'.\\'.'.'.'.'.\\\'.'.'.\'.\'.'.'.'.'.'.\'.['.'.'.'.'.'.'.\'.'.\\  142  80 

\\  \ '.  [\'.\ '.'.'.['. '.\\'.\'.'.'.'.'.\'.'.'.\'. '.'.'.'.'.'. '.\ '.'.'.'.'. '.'.'.\\'.'.'.'.  124  75 

468  66 

24  00 

..  208  00 

18  00 

'.'.'.\\\'.y.'.'.'.'.'.'.'.\'.'.\'.'.'.\'.'.'.'.'.'.'.'.'.['.'y.'.'.'.y.y.'.'.'.['.\  434  44 

'.  \ '.'.[['.'.  \  ['.''.  W'.'.'.'. '.'.'. '.I '.'.'.\'.'.l''^'.'.\'.\'.\'.'.\  ['.[['. '.'.'.  'l84  00 
- 232  so 

Tot«l 111.212  SO 


Edward  Conron 
C.C.Voven.... 
H.F.French,,. 
Ora  A.  Galea... 

F.  U.  Goff 

Chris  Hannan . . 
J.  V.  Heniy.... 
W.  G.  Hoyt 


Ilydrograpliic.  Svrvey. 


Chspler  466.  Laws  ol  190S;  Chapter  433,  LawH  ot  1900. 


E.  F.  Weeks . . 
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Su^IMABY. 

The  foregoing  tables  are  summarized  as  follows: 

Ordinary  Repairs  to  Canals. 

1.  Erie  canal,  chapter  465,  Laws  of  1908 $8,012  38 

2.  Champlain  canal,  chapter  465.  Laws  of  1908 3 ,  987  62 

Construction  of  Barge  Canal, 

3.  Head  office  account,  chapter  147,  Laws  of  1903;  chapter  143,  Laws  of 

1905;  chapter  172,  Laws  of  1907;  chapter  195,  Laws  of  1909 286.624  58 

4.  Erie  canal,  chapter  147,  Laws  of  1903;  chapter  143,  Laws  of  1905;  chapter 

172,  Laws  of  1907:  chapter  195,  Laws  of  1909 178,638  26 

5.  Champlain  canal,  chapter  147,  Laws  of  1903;  chapter  143,  Laws  of  1905; 

chapter  172,  Laws  of  1907;  chapter  195,  Laws  of  1909 96,303  03 

Improvement  of  Public  Highways. 

6.  Improvement  of  public  highways,  chapter  115,  Laws  of  1898 164,015  70 

7.  Maintenance  and  repairs  of  improved  public  highways,   chapter   115, 

Laws  of  1898;  chapter  468,  Laws  of  1906;  chapter  686.  Laws  of  1906; 

chapter  170.  Laws  of  1907;  chapter  229,  Laws  of  1908 27.974  80 

8.  "  Money  system  "  repairs  of  highways,  chapter  700,  Laws  of  1905;  chapter 

686,  Laws  of  1906;  chapter  577,  Laws  of  1907 20.517  64 

Bureau  of  Bridges. 

9.  Bureau  of  bridges,  chapter  686.  Laws  of  1906;  chapter  578,  Laws  of  1907; 

chapter  466,  Laws  of  1908;  chapter  433.  Laws  of  1909 1 .320  33 


Special  Surveys. 


10.  Examination  of  monuments  and   maps,   chapter  729,   Laws  of    1904; 

chapter  686,  Laws  of  1906;  chapter  466,  Laws  of  1908;  chapter  433. 

Laws  of  1909 6.671  39 

11.  Surveys  for  State  Court  of  Claims,  chapter  686.  Laws  of  1906;  chapter 

578  Laws  of  1907 .         1  372  28 

12.  Mohawk  street  bridge,  Waterford.  chapter  265.  Iaws  of  1908.  .  '670  38 

13.  Survey.  Cayuga  and  Seneca  canal,  chapter  433.  Laws  of  1909 3 .  902  1 1 

14.  Topographic  survey,  chapter  686,  Laws  of  1906;  chapter  466.  Laws  of 

1908;  chapter  433,  Laws  of  1909 1 1 .  212  59 

15.  Hydrographic  survey,  chapter  686.  Laws  of  1906:  chapter  466,  Laws  of 

1908;  chapter  433,  Laws  of  1909 1 .874  61 

Total $8i:i .097  69 
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MIDDLE  DIVISION 


State  of  New  York, 
Department  of  State  Engineer  and  Surveyor, 

Middle  Division, 

Syracuse,  N.  Y.,  October  1,  1909. 
Hon.  Frank  M.  Wili.iams,  State  Engineer  and  Surveyor,  Albany, 
N.  Y.: 

Sir. —  I  have  the  honor  to  submit  herewith  my  annual  report 
as  Division  Engineer,  Middle  Division,  for  the  fiscal  year  ended 
September  30,  1909. 

During  the  early  part  of  the  year  the  work  comprised  that  per- 
taining to  both  the  State  canals  and  the  improvement  of  public 
highways.  This  continued  until  February  17,  1909,  when  the  two 
were  separated  and  that  pertaining  to  highways  was  formally 
turned  over  to  the  newly  created  Department  of  Highways, 

The  work  of  highway  impro\'enient  was  under  the  direct  charge 
of  Mr.  F.  W.  Sarr,  First  Resident  Engineer'.  For  details  of  the 
men  employed  and  the  work  done  up  to  February  17,  see  accom- 
panying tables. 

Navigation  on  the  Erie,  Black  River  and  Cayuga  and  Seneca 
canals  has  been  uninterrupted  throughout  the  season.  The  Oswego 
canal  has  been  closed  the  entire  season  through  the  city  of  Fulton 
and  was  closed  until  eTuly  15  through  the  city  of  Oswego.  This 
was  authorized  by  an  act  of  the  last  Legislature  and  was  for  the 
purpose  of  progressing  the  work  on  Barge  canal  contracts  N^os.  10 
and  35,  the  former  at  Fulton  and  the  latter  at  Oswego. 

SPECIAL  LEGISLATIOX. 
Constructing  a  Plate  Girdkr  Bridge  over  Cazenovia  Lake 

Outlet  at  Mill  Stkeet.  Cazenovia. 
(Chapter  281,  Laws  of  VMIS,) 
Contractor,  Montour  Steel  Company. 
Engineer  in  charge,  D.  R.  Lee. 
Engineer's  estimate  at  contract  prices $4,041   50 

Final  account   "^fi^^  ^^ 

* 
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CONSTEUOTINO  A  BrIDGE  OVER  THE  CaYUOA   AND  SeNECA   CaNAL 

AT  OviB  Street  in  the  Village  of  Seneca  Falls. 

(Chapter  273,  Laws  of  1908.) 

Aside  from  making  a  survey  and  location  map,  no  work  has  been 
done. 

Constructing  a  Lift  Bridge  over  the  Erie  Canal  at  Seneca 

Street,  Utica. 

(Chapter  454,  Laws  of  1900.) 

Aside  from  making  a  sun'cy  and  location  map,  v.o  work  has  been 
done. 

Constructing  a  Lift  Bridge  over  the  Oswego   (\vnal  at 

Salina  Street,  Syracuse. 
(Chapter  &68,  Laws  of  1906.) 

Contractor,  John  M.  Shnltz. 

Engineer  in  charge,  E.  M.  Ellis. 

Engineer's  estimate    $02,021  00 

Engineer's  estimate  at  contract  prices 05,080  00 

Final  account 68,434  73 


n: 


This  bridge  is  of  the  Bascule  type  and  since  its  final  adjustment, 
it  has  worked  well,  notwithstanding  its  great  skew  of  5(1  degrees. 
Work  on  this  structure  was  started  in  January,  1908,  and  (Com- 
pleted in  1909. 


Constructing   a   Pkotection   Wall,  on    tiik   Wkst   Sii>k   ok 

Skankatklks  Lakk  Outlkt. 

(Chapter    075,    Laws    of    1900;    Chapter   400,    Laws   of    1907; 

diapter  394,  Laws  of  1908.) 

Contractors,  John  Young  and  Patrick  J.  Cawl(»y. 

Engineer  in  charge,  1).  K.  Lee. 

Engineer's  estimate $9,122  00 

Engineer's  estimate  at  contract  prices 11,893  00 

Final  account    11,444  GO 

This  work  was  started  in  October,  1908,  and  completed  in  1909. 
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Constructing  Stairway  for  the  Lift  Bridge  at  Catharine 

Street,  Syracuse,  N.  Y. 

(Chapter  683,  Laws  of  1906.) 

Contractor,  John  M.  Shiiltz. 

Engineer  in  charge,  E.  M.  Ellis. 

This  structure  was  let  for  a  lump  sum  of  $1,500  for  the  work 
complete.  It  was  started  in  June,  1908.  A  partial  payment  of 
$750  has  been  made.  As  the  work  has  not  been  quite  completed, 
no  fioal  account  has  been  rendered: 

Improvement  of  Cayuga  and  Seneca  Canal. 

(Chapter  291,  Laws  of  1909.) 

Work  of  making  preliminary  surveys  under  this  act  was  started 

in  Jime  of  this  year.     Thoy  are  under  the  direct  charge  of  Deputy 

State  Engineer  Harry  W.  DeGraff.     Only  the  finances  of  the  work 

have  been  cared  for  by  the  Division  office. 

(.^OlIRT  OF  CLAIMS  SURVEYS. 
In  addition  to  the  usual  requirements  of  the  Superintendent  of 
Public  Works,  in  connection  with  ordinary  repairs,  considerable 
work  has  been  done  in  making  surveys  and  maps  of  private  prop- 
erties alleged  to  have  been  damaged  by  the  State,  and  getting  the 
data  in  condition  for  the  Court  of  Claims. 

WATER  RECORDS  OF  CAYUGA  AND  CROSS  LAKES 

AND  SENECA  RIVER. 

In  compliance  with  a  concurrent  resolution  of  the  Legislature  in 
1884,  water  elevations  at  specified  places  have  been  taken  and 
recorded  three  times  yearly,  viz. :  During  the  first  ten  days  of 
March,  August  and  December. 

The  records  have  been  taken  at  the  prescribed  times  for  26 
years,  but  in  so  doing  a  record  of  the  extreme  high  water  each 
year  has  not  been  obtained.  Again,  it  is  only  when  parts  of  the 
structures  crossing  the  Seneca  river  are  submerged  that  there  is 
any  difference  in  the  elevation  of  the  water  surface  above  and 
below  the  structure.  This  submergence  occurs  only  at  times  of 
high  water,  and  then  not  every  year.  When  it  does  occur,  it  is 
rarely  on  the  prescribed  dates. 

6  -■  '  • 
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The  Barg<*  canal  route  is  through  (Voss  lake  and  up  the  Seneca 
and  Clyde  rivers.  Gages  have  been  established  and  the  readings 
recorded  during  the  jx'riod  of  construction  at  both  the  old  and  new 
stnictures  on  the  rivers.  The>e  records  will  be  far  more  valuable 
than  those  obtained  under  the  resolution.  The  taking  of  the  lat- 
ter Avill  be  but  a  partial  and  poor  duplication  and  of  no  value. 
I  would  therefore  recommend  that  the  taking  of  the  water  records 
as  pre  scribed  by  the  resolution  be  discontinued. 

WEIGH  LOCK  BUILDING  AT  SYRACUSE. 

The  division  offices  of  the  ^fiddle  Division  of  both  the  State 
Engineer's  Department  and  the  Superintendent  of  Public  Works' 
Department  are  located  in  the  Weigh  Lock  Building  at  Syracuse. 
The  building  was  erected  about  1850.  It  is  of  brick  exterior  and 
wood  interior.  It  has  no  basement.  The  floor  timbers  of  the  first 
floor  are  more  or  less  decayed.  Their  supports  have  settled  to 
such  an  extent  that  the  floors  are  out  of  level  and  the  partition 
walls  cracked  and  out  of  plumb. 

The  building  is  heated  with  steam  obtained  from  an  outside 
heating  company.  It  is  lighted  by  electricity,  the  wiring  of  which 
is  in  such  shajx?  that  it  would  not  pass  an  underwriter's  inspection. 

Stored  in  the  division  office  are  the  records  of  the  entire  Mid- 
dle Division,  most  of  which  are  the  originals.  Should  the  build- 
ing burn,  these  records  would  be  irrevocably  lost.  I  would  therefore 
recommend  that  the  Legislature  be  asked  for  an  appropriation 
sufficient  to  make  the  building  flre-proof  throughout  and  to  p\it  a 
basement  under  it  with  a  heating  plant  therein, 

BAKGE  CANAL. 

The  Barge  canal,  as  comprised  in  the  Middle  Division,  extends 
from  the  east  line  of  Oneida  county  to  the  east  line  of  Wayne 
county,  a  distance,  including  Oneida  lake,  of  about  97.4:  miles. 
This  is  divided  into  three  sections,  viz.,  Nos.  5,  G  and  7.  It  also 
includes  the  Oswego  branch  extending  from  Three  Rivers  to  Lake 
Ontario  at  Oswego,  a  distance  of  about  23  miles,  and  the  territory 
covered  bv  tlu^  Delta  and  Ilincklev  resei*voirs  in  Oneida  and  TIerki- 
mer  counties.     The  Oswego  branch  comprises  one  section. 

Section  Xo.  5  of  the  Erie  Barge  canal  is  in  charge  of  Resident 
Engiru'or   Edwin    Styring,   with  headq^uarters   at   Rome,   N.   Y. 
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Section  Xo.  6  and  section  No.  7  of  the  Erie  Barge  eanal  are  in 
charge  of  First  Resident  Engineer  Fred  »T.  Wagner,  with  head- 
quarters at  Syracnse,  X,  Y.  The  Oswego  Barge  canal  is  in  charge 
of  Resident  Engineer  Theron  M.  Ripley,  with  headquarters  at 
Fulton,  N.  Y.  The  water-supply  residency  —  Delta  and  Hinck- 
ley reservoirs  —  is  in  charge  of  li(*8ident  Engineer  L.  C.  Hnlburd, 
with  headquarters  at  Rome,  N.  Y. 

Erie:  Canai.,  Residency  No.  5. 

Resident  Engineer  Edward  Styring  reports: 

^'  This  residency  extends  from  the  IFerkimer-Oneida  countv  line 
on  the  east  to  the  Oneida-Onondaga  county  line  in  Oneida  lake 
on  the  west,  having  a  total  length  of  about  o8  miles,  TMj  miles  of 
which  is  in  Oneida  lake.  The  following  contracts  are  located 
within  this  residency,  in  order  from  the  east:  Nos.  42,  43,  44. 
4,  4a  and  7,  the  last  two  being  minor  contracts  coiuucted  with 
No.  4. 

''  Cmilract  No.  42  extends  from  the  Ilerkimer-Oneida  countv  line 
to  Oriskany  road,  a  distance  of  8. 96  mile,^.  Alain  features:  Out- 
side of  lock  No.  20,  five  bridges  and  a  few  smaller  structures,  a 
heavy  excavation  contract;  let  to  Shanley-Morrissey,  Inc.,  July 

9,  1909,  for  $1,103,625;  engineer's  estimate,  $1,312,814.  Work, 
consisting  of  clearing,  grubbing  and  excavating  in  the  canal  prism 
and  building  embankments,  was  CiJUimencHd  in  the  latter  ])art  of 
July  at  the  west  end  of  the  contract.  The  ])lant  em])loyed  in  this 
work  consists  of  three  New  Era  graders,  3()  wagons  and  slip  scrap- 
ers, 68  head  of  mules,  plows  and  rollers.  In  the  latter  ])art  of 
September  work  was  commenced  ju>t  <'ast  of  SchuvlcM*  St.  with 
two  large  Lidgerw(3od  excavators  and  a  small  steam-shovel.  Other 
excavators  are  in  the  course  of  erection  and  a  12-inch  hydraulic 
dredge  is  soon  to  commence  operations  in  tlie  new  channel  for  the 
river  at  the  west  end  of  the  contract.  The  ])robabiliti(^s  are  that 
no  great  amount  of  work  will  be  done  on  this  contract  before  next 
spring. 
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"  The  following  table  gives  the  summary  of  work  done  during 
the  year  and  the  total  completed  to  date : 


ITEMS  OF  WORK- 


Clearing acres 

Grubbing cu.  yds. 

Excavation cu.  yds. 

Sheeting  and  bracing ft.  B.  M. 

Forming  embankment cu.  yds. 


Per  cent 

Pretiminary 

Work  done 

Total  work 

of  work 

estimate. 

during  year. 

done  to  date. 

done  dur- 
ing year. 

28 

7.7 

7.7 

27.5 

37.400 

6.929 

6.929 

18.5 

2,786.300 

59.420 

59.420 

2.1 

250.000 

0 

0 

0.0 

646.800 

41,650 

41.650 

6.5 

Percent 

of  work 

dome  to 

date. 


27.5 

18.5 

2.1 

0.0 

6.5 


No  items  worked  on  oUier  than  the  above. 

Total  of  all  work  done  during  year  =  1.5  per  cent  of  estimated  cost. 

Total  of  all  work  done  to  date  - 1.5  per  cent  of  estimated  cost. 

'*  Contract  No.  43  extends  from  Oriskany  road  on  the  east  to 
about  1,500  feet  west  of  Mud  creek,  a  distance  of  10.32  miles. 
Features:  This  is  mostly  a  large  excavation  contract  and  will 
probably  be  done  by  hydraulic  dredges.  Several  important  struc- 
tures, a  junction  lock,  dam  and  guard-gate,  and  others,  occur  where 
the  contract  touches  Rome,  and  difficult  stretches  of  work  occur  in 
that  vicinity,  owing  to  the  railroad  crossings,  three  in  numb<r, 
and  the  Erie  canal  and  street  crossings.  This  contract,  being  on 
the  summit  level  of  the  canal,  includes  structures  for  feeder  en- 
trances at  the  Mohawk  river  at  Rome  and  Nine  Mile  creek,  streams 
flowing  from  the  new  reservoirs  to  be  built  at  Delta  and  Hinckley. 
Contract  No.  43  is  not  yet  let.  Bids  for  the  work  are  to  be  opened 
October  5. 

''  Contract  No.  44  extends  from  the  end  of  contract  No.  43,  on 
the  east  (Sta.  G320),  to  the  beginning  of  contract  No.  4  (Sta. 
G694),  a  distance  of  7.08  miles.  Features:  This  is  a  heavy  exca- 
vation contract  and  also  contains  two  locks,  Nos.  21  and  22,  of 
25  feet  lift  each,  and  a  junction  lock  at  New  London.  The  line 
of  the  contract  is  almost  entirely  located  in  the  wild  and  swampy 
lands  lying  between  Rome  and  Sylvan  Beach.  The  plans  of  this 
contract  are  before  the  Canal  Board. 

"  Contract  No,  4.  This  contract  was  one  of  the  first  let  on  the 
Barge  canal.  Let  origiilally  to  Lindon  W.  Bates,  April  18,  1905, 
it  was  assigned  to  the  Emj)ire  Engineering  Corporation  on  May 

21,  1905. 

"  Contract  No.  4  has  been  changed  greatly  since  the  original  let- 

ting— -in  three  alterations,  briefly  stated  as  follows:     No.  1,  re- 
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lating  to  changes  in  the  bridges,  due  to  unforeseen  conditions  in 
the  water-surface  of  Oneida  lake ;  No.  2,  a  sweeping  alteration, 
making  a  change  in  center  line,  side  slopes,  elimination  of  rail- 
road crossing,  timber  revetment  and  incidental  changes.  No.  3 
is  a  change  in  the  center  line  for  3,800  feet  at  the  east  end  of  the 
contract,  due  to  a  relocation  of  the  line  of  canal  east  of  contract 
No.  4. 

"This  contract  was  let  for  $720,815,  the  engineer's  estimate 
being  $812,560,  the  successive  alterations  bringing  it  to  $720,568. 
By  agreement  between  the  State  and  the  New  York,  Ontario  & 
Western  Railway  Company,  whereby  the  latter  performed  the  en- 
tire work  of  the  railroad  changes  for  a  contract  pri«e  of  $118,161, 
a  large  item  was  removed  from  contract  No.  4. 

"  Since  the  contract  was  let,  work  has  progressed  on  it  with 
varying  success.  A  record  of  the  percentage  completed  each  year 
is  as  follows : 

At  the  end  of  fiscal  year  1906  —  between  0  and  10  per  cent. 

At  the  end  of  fiscal  year  1907  —  24  per  cent. 

At  the  end  of  fiscal  year  1908  —  55  per  cent. 

At  the  end  of  fiscal  year  1909  —  88  per  cent. 

"The  contract  may  reach  completion  iK'fore  the  winter  of  1910 
sots  in,  and  if  not,  then  early  in  the  sy)ring  of  1910.  The  struc- 
tures will  be  completed  by  November  1,  1909. 

"  During  the  year  work  was  done  on  the  following  structures : 
^"ew  north  abutments  of  Roberts  and  Burdick  bridges  built ;  super- 
structures to  Burdick,  Roberts  and  Sylvan  Beach  bridges  com- 
pleted; wooden  dam  at  Drum  creek  completed  and  concrete  dam 
at  Wood  creek  nearly  completed;  ditch  entrances  at  Stas.  680t 
and  6900  excavated  and  paved;  finished  placing  cribs  in  break- 
water and  stone  filling  them ;  placed  concrete  top  on  the  breakwater 
cribs  to  within  a  few  yards  of  completion ;  over  800,000  yds.  of 
excavation  done. 
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"  The  following  table  shows  the  percentaire  of  work  done  on  the 
contract  during  the  year,  as  well  as  the  total  percentage  of  work 
done.  These  percentage  s  w(  re  determined  after  dedncting  the  work 
done  by  the  railroad  company  as  above  referred  to: 


ITEMS  OF  WORK. 


Clearing liirnp  nuid 

Grubbing c\i.  yds. 

All  excavation cu.  yds. 

Forming  embankment cu.  yds. 

Lining cu.  yds. 

Yellow  pine ft.  B.  M. 

Wnlte  oak ft.  B.  M. 

Round  timber ^ Ho.  ft. 

Square  sawed  hemlock ft.  B.  M. 

Foundation  piles,  12  ft  long No. 

Foundation  piles,  20  ft.  long No. 

Foundation  piles.  35  ft  long No. 

Mooring  piles,  30  ft  long No. 

Docking  piles,  30  ft  long No. 

Sheetrpiling f  t  B.  M. 

Steel  and  iron  fastening Ibn. 

Second-class  concrete cu.  yds. 

First-claoB  masonry  coping cu.  yds. 

Stone  paving sq.  yds. 

Stone  filling cu.  yds. 

Second-class  riprap cu.  yds. 

Fencing lln.  ft 

Maintaining  traffic,  Sylvan  Bench  bridge 

lump  sum 

first-lass  concrete cu.  yds. 

Foundation  piles,  25  ft  long No. 

Steel  reinforcement lbs. 

Drain  pipe lbs. 

Paved  gutter sq.  yds. 

Extra  labor  and  forms lump  sum 

Removing  revetment fin.  ft. 

Removing  piles,  25  ft  and  30.  ft  long. . . . No. 

Removing  concrete cu.  yds. 

Tie  rods No. 

Overhaul  on  extra  excavation cu.  yds. 

Reinforced  concrete cu.  yds. 


Preliminary 
cstinuitc. 


$1,000 

2.800 

2.977.521 

154.905 

1.700 

300.000 

10.000 

565,000 

412,000 

1,908 

256 

88 

14 

283 

378,352 

90.000 

10,058 

9.14 

2.300 

48.000 

2.962 

2.150 

$6,000 

1,250 

132 

139,100 

800 

104 

$2,376 

6.965 

42 

280 

200 

611 .043 

89 


Work  done 
during  year. 


0 

0 

813.225 

13.812 

747 

117.021 

3.072 

153.791 

226,448 

0 

0 

30 

0 

18 

22.680 

48.285 

7,230 

3 

1.020 

30.027 

1.555 

0 

$700 

15 

28 

9,325 

0 

99 

0 

502 

39 

0 

33 

209.465 

89 


Per  cent 

Percent 

Totil  work 

of  woric 

of  work 

done  to  date. 

done  dur- 

done to 

ing  year. 

date. 

$900 

0 

90 

2.421 

0 

86.5 

2,526.211 

27.4 

84.9 

74.017 

8.5 

47.5 

809 

43.9 

475 

280.000 

50.5 

93.5 

7,034 

30.7 

70 

533,783 

7 

94 

473.460 

52.5 

112  5 

1,966 

0 

103 

174 

0 

68 

86 

34.4 

98 

6 

0 

43 

283 

7 

100 

388.054 

5.5 

107.5 

67.405 

53.5 

74.5 

8.568 

72.5 

85.6 

5 

33.2 

55 

1.020 

44.5 

44.5 

50.166 

G2.5 

104.5 

1.632 

29 

55 

0 

0 

0 

$6,000 

12 

100 

1.278 

1.5 

102.5 

132 

20 

100 

137.125 

7 

99 

800 

0 

100 

103 

95.2 

99 

$2,376 

0 

100 

7,252 

7 

104 

38 

93 

93 

264 

0 

94 

33 

16.5 

165 

611.043 

34.3- 

100 

89 

100 

100 

I  Total  of  all  work  done  during  year  =  33  per  cent  of  estimated  cost. 
Total  of  all  work  done  to  date  =  88  per  cent  of  estimated  cost. 

"  Contract  No,  7.  Tinder  this  contract  is  embraced  the  super- 
strnctures  of  the  three  highway  bridges  on  contract  No.  4.  These 
bridges  art*  completed  and  the  final  estimate*  forwarded. 

"  Engineering  work.  During  the  year  snn^eys  have  been  made 
for  the  structures  on  contracts  Noj?.  42,  43  and  44.  The  base 
lines  of  these  contracts  and  tlu^  right  of  way  on  contract  No.  42 
hav^  been  permanently  nionumented. 

"  Owing  to  soft  material  encountered  for  the  foundation  of  lock 
22,  contract  No.  H,  further  borings  wen*  made  and  test  pits  dug, 
resulting  in  a  chang(»  of  l<K'ation  for  thin  lock  to  a  point  a  little 
further  we^t,  where  a  hard  pan  foundation  was  obtained." 
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Erie  Canal,  Residencies  Nos.  6  and  7. 
First  Resident  Engineer  Fred  J.  Wagner  reports : 

*'  Residency  No.  6. 

"  Residency  No.  0  extends  from  deep  water  in  Oneida  lake  to 
Baldwinsville,  a  distance,  by  the  Barge  eanal  line,  of  23.4  miles. 
Contraets  Nos.  45,  57,  and  a  pcM'tion  of  Noa,  12  and  13  are 
within  the  limits  of  this  residency. 

"  Contract  No,  12  was  let  to  The  Stewart-Kerbaugh-Shanley  Co. 
of  New  York  city,  on  September  23,  1907.  The  total  length  of 
this  contract  is  43.73  miles,  extending  from  deep  water  in  Oneida 
lake  to  Mosquito  Point  bridge  over  the  Seneca  river,  22,5  miles 
being  on  Residency  Xo.  6,  and  the  remaining  portion  on  Residency 
Xo.  7. 

"  The  work  accomplished  during  the  past  season  has  consisted 
mainly  of  excavation.  Two  ladder-dredges  have  been  at  work  be- 
tween deep  water  in  Oneida  lake  and  the  first  land  cut  below 
Brewerton.  One  hydraulic  dredge  has  been  at  work  at  various 
points  between  the  land  cut  at  Brewerton  and  Oak  Orchard  and 
a  Page  excavator  has  been  at  work  in  the  land  cut  just  above  Three 
River  Point. 

"At  State  Ditch,  just  below  the  outlet  of  Cross  lake,  a  dippor- 
dredge  has  been  at  work.  l"p  to  the  end  of  the  fiscal  year  a  total 
of  2,543,588  cu.  yds.  of  matt^rial  have  been  excavated  at  the  sev- 
eral points  along  the  line  of  the  entire  contract. 

"  The  only  masonry  which  has  been  built  during  the  past  year, 
besides  completing  that  started  during  the  year  1908,  has  beeu 
that  of  building  bridge  abutments  at  Sta.  3185 +.  It  is  expected 
that  work  on  this  contract  will  progress  much  faster  next  season. 
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"  The  following  table  will  show  in  detail  the  amount  of  the  sev- 
eral classes  of  work  done  on  this  contract  during  the  year: 


rrEMS  OF  WORK. 


dearing lump  lum 

Grubbing cu.  yds. 

All  ezcftTatlon cu.  yds. 

Sheeting  and  braelng ft.  B.  M. 

Fonning  embankment cu.  yds. 

lininK cu.  yds. 

Sawed  lumber,  yellow  pine  or  Douglas  fir — 

ftB.M. 

Foundation  piles,  13  ft.  long No. 

Foundation  piles,  30  ft  long No. 

Foundatkm  piles,  35  ft.  long* No. 

Foundation  piles,  80  ft.  long* No. 

Seoond-daas  concrete cu.  yds. 

Rdnforoed  ooncretef cu.  yds. 

Fbat-claasmasonryJbiidfB  coping cu.  yds. 

Wadi-wall cu.  yds. 

CotMe  atone  paving sq.  yds. 

TUrd-daas  riprap cu.  yds. 

Stnietoral  steel lbs. 

Metal  relnforoement lbs. 

Raising  bridflB  superstructure lump  sum 

llslntalning  ni^way  traffic. lump  sum 

Qroea  estimate 


preliminary^ 

1 

estinuite  as 
affected  by 
alterations 

Work  done 
during  >'ear. 

1  and  3. 

$1,742.40 

$8,800 

12,200 

518 

7.602.170 

1.446.870 

52.000 

25,910 

127.150 

17.572 

1.390 

490 

680.900 

34.375 

175 

23 

180 

29 

16 
1 
917     . 

28.880 

510 

346 

10.00 

5.46 

10,270 

12 

120 

30 

230 

103 

665.200 

336.056 

78.200 

37.164 

$1,100 

0 

$6,600 

$2,257 

$3,514,810 

$604,430 

Total  work 
done  to  date. 


$3,352.80 
8,036 
2.043.588 
27.590 
18.540 
490 


$864,470 


Percent 
of  work 
done  dur- 
ing yrar. 


20 
3 
19 
49 
14 
37 


36.S00 

4 

33 

13 

71 

16 

16 

100 

1 

100 

1.045 

3 

793 

67 

5.46 

55 

12 

0 

30 

25 

103 

45 

556.114 

55 

49.359 

47 

$1,100 

0 

$2,706 

34 

17 


Percent 

of  work 

done  to 

date. 


38.1 

66 

26 

53 

15 

37 

5 
19 
39 


4 

155 

55 
O.l 

25 

45 

83 

63 
100 

41 


25 


*  Found  necessary  to  use  longer  piles  than  called  for  in  preliminary  estimate, 
t  Changed  from  second-class  to  reinforced  concrete  by  order  of  State  Engineer. 


"^  Contract  No.  13  consists  of  building  certain  bridge  superstruc- 
tures over  the  Barge  canal  on  contract  No.  12.  No  work  has  been 
done  on  that  portion  of  contract  No.  13  which  is  within  the  limits 
of  this  residency. 

''  Contract  No.  45,  which  is  for  the  construction  of  a  dam  in 
the  Oneida  river  at  Caughdenoy  and  of  lock  No.  24  and  appertain- 
ing structures  at  Baldwinsville,  is  only  0.55  mile  in  length  and 
was  let  to  Scott  Bros.,  May  6,  1908. 

"  This  work  has  progressed  in  fine  shape  during  the  past  year 
and  will  probably  be  completed  entirely  during  the  coming  winter. 
The  masonry  in  the  lock  is  entirely  completed  and  the  work  at 
Caughdenoy  is  finished.  Therefore,  practically  the  only  thing  re- 
maining to  be  done  is  installing  lock-gates,  valves,  etc.,  and  placing 
the  machinery  for  automatic  crest  on  Baldwinsville  dam. 
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"  The  following  table  will  show  in  detail  the  amount  of  the  sev- 
eral classes  of  work  done  on  this  contract  during  the  year: 


ITEMS  OF  WORK. 


Qnibbfaig cu.  yds. 

EzeaTstion cu.  yds. 

Sheeting  and  bradng ft.  B.  M. 

Forming  embankment cu.  yds. 

lining cu.  yds. 

Sawed  lumber,  yellow  pine  or  Douglas  fir. . . . 

ft.B.M. 

Saved  lumber  In  needles ft  B.  M. 

Sawed  lumber,  hemlod^ ft.  B.  IL 

White  oak  lumber f  i  B.  IL 

Round  timber  In  cribs Un.  ft. 

Stone  filling  in  cribs cu.  yds. 

Foundation  piles lin.  f  t 

Wooden  sheet-piling f  t  B.  IL 

Ftast-dasB  concrete cu.  yds. 

Seeond-elaas  concrete cu.  yds. 

Reinforced  concrete cu.  yds. 

&idgB  coping cu.  yds. 

WuE-walj cu.  yds. 

TLlrd-oasB  riprap cu.  yds. 

Fourth-class  riprap cu.  yds. 

34-in.  east  boil  pipe  and  specials lbs. 

2Hn.  east  iron  pipe  and  spedab lbs. 

15-b  vitrified  pipe,  laid Un.  ft. 

Stnictunl  sted^ lbs. 

Metal  reinforcement lbs. 

Steel  eastingi lbs. 

Iron  cflstingB,  plain lbs. 

Iron  CBStingB,  machined lbs. 

Portland  cement  sidewalks eq.  ft 

SUme  curbs lin.  ft 

OobUe  stone  paving sq.  yds. 

Wood  paving sq.  yds. 

Wrou^  iron  chain lbs. 

Wnmgh  inm  iHpe  railing Un.  ft 

Uttioe  nlUng Un.  f  t 

Fender  fastening each 

Metal  in  loek-gate lbs. 

Metal  fai  buffer-beam lbs. 

Metal  fai  lock-valves lbs. 

Metal  in  guard-gates lbs. 

Metal  In  automatic  dam lbs. 

Caffcr-daaoB,  pumping,  baiUng  and  draining. 

lump  sum 

Removing  bridge  superstructure lump  sum 

Mahtsining  highway  traffic lump  sum 

Brick  pavement so.  yds. 

S*  vitrified  pipe *. lin.  ft 

Gross  estimate 


Preliminary 
estimate  as 
affected  by 
altera  tionfl 

Work  done 
during  year. 

Total  work' 
done  to  date. 

Per  cent 
>^ofwork 
done  dur- 

Percent 

Cofwork 

done  to 

I,  2  and  3. 

ing  year. 

date. 

570 

04 

512 

11 

89 

334.300 

151.327 

221.024 

46 

66 

120.000 

11,240 

11.240 

9 

9 

54.830 

25,708 

25.706 

47 

47 

I.ISO 

78 

78 

7 

7 

40.700 

10.800 

10.800 

27 

27 

12 

0 

0 

0 

0 

27.86 

0 

0 

0 

0 

8.17 

0 

0 

0 

0 

320 

0 

0 

0 

0 

330 

0 

0 

0 

0 

3,700 

0 

1.272 

0 

34 

56.200 

396 

14.7W 

0.6 

26 

6 

3.46 

3.46 

58 

68 

31.586 

26.935 

28.954 

85 

92 

313 

216.62 

216.62 

70 

70 

5 

5 

5 

100 

100 

630 

402 

462 

73 

73 

1.430 

1.281 

1.281 

89 

89 

125 

114 

114 

91 

91 

3.150 

1,751 

1,751 

55 

55 

300 

237.6 

237.6 

80 

80 

80 

16 

16 

20 

20 

285,580 

207.090 

267.090 

93 

93 

35.100 

2.973 

2.973 

9 

9 

13,780 

7.800 

7.800 

6 

6 

3.230 

0 

0 

0 

0 

7.000 

5.325 

5,325 

76 

76 

2.800 

0 

0 

0 

0 

720 

0 

0 

0 

0 

300 

0 

0 

0 

0 

330 

0 

0 

0 

0 

860 

0 

0 

0 

0 

1.500 

847 

847 

56 

56 

180 

180 

180 

100 

100 

580 

412 

412 

71 

71 

195.000 

11.355 

11.355 

0.6 

0  6 

900.000 

5,442 

5.442 

0.6 

0.6 

24.000 

2,048 

2.048 

9 

9 

83.000 

0 

0 

0 

0 

80.000 

0 

0 

0 

0 

$32,600 

$19,847 

$22,820 

61 

70 

1200 

$200 

$200 

100 

100 

$500 

$250 

$500 

50 

100 

820 

0 

0 

0 

0 

00 

0 

0 

0 

0 

1400.880 

$294,380 

$341,870 

63 

73 

"  Contract  No.  57  is  for  the  constrnetion  of  a  harbor  at  the  south 
mkI  of  Onondaga  lake.  The  preliminary  work  of  making  plans, 
etc.,  for  this  contract  was  completed  during  the  early  part  of  the 
present  fiscal  year.  These  ])lans  are  now  iu  Albany,  but  are  being 
held  for  further  consideration. 
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'*  Residency  No.  7 

"Residency  No.  7  extends  from  lialdwinsville  to  the  Wayne 
county  line,  a  distance  of  32.7  miles  by  the  Barge  canal  line.  The 
contracts  within  the  limits  of  this  residency  are  Xos.  5,  46  and  a 
portion  of  No.  12,  which  was  de-scribed  under  the  head  of  Residency 
No.  6. 

*'  Contract  No.  .),  which  was  let  to  The  Empire  Engineering 
Corporation  on  April  18,  1905,  was  abandoned  by  the  contractors 
early  in  the  year  of  1908,  on  account  of  the  revision  of  the  canal 
location  at  the  west  end  of  this  contract,  and  a  settlement  by  the 
Canal  Board  was  made  for  that  portion  of  the  work  completed. 
This  revised  line  diverges  from  the  original  at  Station  5202  +  at 
CampbelFs  island  and  goes  south  of  Ousoe  island  instead  of  across 
it,  as  called  for  in  contract  No.  5.  The  western  end  of  contract 
No.  5  was  embraced  in  contract  No.  40. 

''  Contract  No.  46  was  let  to  The  Kinser  Constniction  Co.  of 
Chicago,  on  November  23,  1908,  and  is  for  the  construction  of 
the  canal  from  Fox  Ridge  to  the  southeast  comer  of  the  town  of 
Galen,  length  9.44  miles.  During  the  winter  of  1908-09  the  con- 
tractors did  some  clearing  and  al>out  the  middle  of  June,  1909,  a 
hydraulic  dredge  was  placed  at  work  in  the  river  near  the  present 
Montezuma  aqueduct  and  has  been  at  work  from  this  point  westerly 
during  the  season,  and  up  to  October.  1909,  had  excavated  a  total 
of  896,099  cu.  yds.  of  material.  This  dredge  has  a  20-inch  dia^ 
charge  and  during  the  month  of  Scpti^nber  excavated  454,706 
cu.  yds.,  this  being  the  best  monthly  record  attained  by  a  hydraulic- 
dredge  of  this  size  on  Barge  canal  work. 

**  The  following  table  will  show  in  detail  the  amount  of  the  sev- 
eral classes  of  work  done  durino:  the  vear: 


rrEMS  OF  WORK. 


Clearing lump  swm 

ExcavuUoo cu.  yds. 

GroB8  estimate 


Prtviminnry 

Work  done 
dcriiiK  year. 

ToUil  work 
done  to  date. 

Per  cent 

of  work 

done  dur- 

inK  year. 

$5,000 
5,035.000 

$2,350 
903,400 

$3,250 
903.400 

47 
18 

$1,212.8:3 

$155,920 

$155,920 

13 

Per  cent 

of  work 

donelto 

date. 


47 

18 


13 
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OswEoo  OA^^AL,  Kesidkncy  No.  1. 

Eesident  Engineer  Theron  M.  Ripley  reports : 
"  Eesidency   No.    1    embracer   the  entire   Oswego  river   from 
Three  River  Point  to  Lake  Ontario,  a  distance  of  23  miles. 

"  Preliminary  work,  so-called,  is  practically  completed  and  the 
preliminary  or  residency  party  disbanded. 

"  There  are  three  contracts  in  process  of  execution,  viz.,  con- 
tract No.  10,  at  Fulton,  contract  No.  35,  at  (Xswego,  and  contract 
Xo.  63,  at  Phoenix.  The  remaining  work  will  he  covered  by  the 
two  major  contracts,  Nos.  37  and  31),  the  former  bcung  the  remain- 
ing locks  and  dams  and  the  latter  all  dredging  required  in  the 
river.  Aside  from  the  above,  there  will  be  minor  contracts  for 
lf)ck-gates,  isolated  dykes,  bridge  s,  etc.  The  amount  of  work  under 
contract  amounts  to  $1,983,438.24.  The  amount  of  work  done  to 
date  equals  $566,750. 

''Field  Worh  From  September  25,  1008,  until  early  in  Feb- 
ruary, 1909,  a  boring  party  was  engaged  in  making  Caylx,  wash- 
drill  and  drive-rod  borings  and  soinidings  along  the  river  and  its 
banks  adjacent  to  the  village  of  Minetto  and  just  south  of  the  city 
of  Oswego,  for  the  purpose  of  further  study  upon  the  location  of 
locks  and  dams  at  Minetto  and  a  new  location  for  '  High  Dam.' 
"  Topographic  sun'eys  of  areas  to  be  affected  by  the  raising  of 
Phoenix  and  Fulton  dams  have  been  made.  Survevs  have  been 
made  of  spoils  areas  on  contract  No.  53  and  for  proposed  borrow 
pits  south  of  Fulton.  The  blue  lino  has  been  established  along  the 
water  front  in  Phoenix,  Fulton  and  Min<tto.  The  base  line  and 
bine  line  have  been  partially  monumented. 

"  Contract  No,  10  is  for  improving  the  Oswego  canal  for  1.2 
inihs  along  the  river  front  of  the  city  of  Fulton.  The  work  con- 
sists of  the  necessarv  excavation,  the  construction  of  two  locks 
(gates  and  valves  excepted)  of  17.8  feet  and  27  feet  lift,  respect- 
ively, the  building  of  six  sets  of  head-gates,  and  the  raising  of  the 
two  existing  dams  across  the  Oswego  river.  Th(»  work  was  let  to 
ifosier  &  Summers  of  Buffalo,  N.  Y.,  in  Tune,  1900.  In  April, 
1009,  the  contract  was  assigned  to  the  Mcl)(»rmott  Contracting 
Company  of  Philadelphia,  Pa.  Owing  to  the  difficulties  encoun- 
tered, progress  on  this  contract  has  been  extremely  slow;  it  should 
have  been  completed  July  9,  1909,  but  only  32  per  cent  of  the 
Work  has  been  done. 
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"  The  followiTig  table  gives  the  summary  of  work  done  during  the 
year  and  the  total  completed  to  date : 


ITEMS  OF  WORK. 


Clearing lump  sum 

Grubbing cu.  yds. 

Excavation cu.  yds. 

Sheeting  and  bracing ft.  B.  M^ 

Channeling sq.  ft. 

Embankment cu.  yds. 

Lining cu.  yds. 

Ballast cu.  yds. 

Firat-class  concrete cu.  yds. 

Second-class  concrete cu.  yds. 

Wash-wall cu.  yds. 

Second-class  riprap cu.  yds. 

Second-class  paving sq.  yds. 

Steel  csstings lbs. 

Iron  castings,  plain lbs. 

Iron  castinc^,  machined lbs. 

Structural  steel lbs. 

Metal  reinforcement lbs. 

Gate  hoists,  heavy No. 

Gate  hoists,  light No. 

Removing  buiTdinra lump  sum 

Less  value  of  buildings lump  sum 

Sheeting  and  bracing  reu.%d M.  ft.  B.  M. 


Percent 

Preliminary 

Work  done 

Total  work 

of  work 

estimate. 

during  year. 

done  to  date. 

done  dur- 
ing year. 

$100 

$100 

100 

3.390 

116 

1,284 

3.4 

466,244 

76,728 

254.482 

16.5 

100.000 

22.900 

80,400 

22.9 

45.300 

6.660 

11.714 

14.7 

86.181 

6,676 

17.299 

7.8 

2,000 

652 

652 

32.5 

2.252 

0 

7 

0 

4,130 

541 

541 

13.1 

85,864 

12,504 

16.849 

14.5 

3,912 

881 

1.906 

22.5 

2.000 

71 

1,517 

3.5 

830 

0 

46 

0 

13,700 

2,080 

2.080 

15.2 

269,900 

40.905 

40.905 

15.1 

'78.950 

8.410 

8,410 

10.6 

217.603 

22.153 

44.627 

10.2 

194,595 

3.672 

4.559 

1.9 

m     5 

1 

3 

20 

22 

2 

7 

9.1 

} 

$153 

$1,377 

10 

2 

2 

Per  cent 

of  work 

done  to 

date. 


100 

37.9 

54.7 

80.4 

26 

20 

32.5 

0.3 
13.1 
19.6 
48.7 
76 

5.5 
15.2 
15-1 
10.6 
20.5 

2.3 
60 
31.8 

90 


Total  of  all  work  done  during  year  =  14.5  per  cent  of  estimated  cost. 
Total  of  all  work  done  to  date  =  32.0  per  cent  of  estimated  cost. 

"  Contract  No.  35  is  for  excavating  the  canal  and  protecting  its 
sides;  constructing  lock  Nos.  7  and  8  (of  14.5  feet  and  11.1  feet 
lift,  respectively)  and  other  incidental  work,  for  0.85  mile  south 
of  the  harbor  line,  which  is  north  of  Bridge  street  bridge,  in  the  city 
of  Oswego. 

"  This  contract  was  awarded  to  the  Gilmour-Horton-Allen  Com- 
pany September  16,  1907.  The  preliminary  estimate  was 
$752,760.00.  The  contract  price,  including  alterations,  was 
$699,069.45. 

*'  Owing  to  the  difficulties  encountered,  progress  on  this  contract 
has  been  slow.  Lock  No.  8  has  been  complet-ed,  with  the  exception 
of  the  gates  and  buffer-beam,  which  will  be  placed  during  the 
coming  winter. 
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*^  Thf*  following  table  gives  the  suiimuiiy  of  work  clone  during  the 
year  and  the  total  completed  to  date: 


ITEMS  OF  WORK. 


EzeavatioD cu.  yds. 

Puddle eu.  yds. 

White  oak  in  initer«ilb  and  gates ft  B.  M. 

White  oak  sawed  lumber ft  B.  M. 

Seeand-daflB  coacrete cu.  yds. 

Rdnforoed  ooocrete cu.  yds. 

Fourth-daas  riprap eu.  yds. 

Wnnii^t  Iron  pipe,  i-in.,  and  specials lbs. 

Wrooi^t  iron  pipe,  54n.,  and  specials lbs. 

Rpe  vahres,  2-tn No. 

Pipe  TRhras,  12411.,  oomplete Na 

npe  TslTes,  2(Mn.,  complete No. 

Stnictunl  steel lbs. 

Metal  In  lock-^ates lbs. 

Metal  In  needle-dams lbs. 

Metal  reinforeement lbs. 

Iron  castinBH  plain lbs. 

Iron  castings,  machined lbs. 

Wood  block  pavement sq.  yds. 

Fender  fastmhigB .Na 

Expansion  bolts  In  place No. 

Scnll  railing lln.  ft 

For  nmoTlng  old  building  auperstructure .  .lump  sum 
For  raising  buildingB lump  sum 


Prelimi- 
nary 
estimate. 

Work 

done 

during 

year. 

Total 

work 

done  to 

date. 

Per  cent 
of  work 

done 
during 

year. 

187.000 

29.620 

44,020 

15.9 

490 

320 

320 

65.3 

12,900 

1,200 

1.200 

9.3 

41.000 

7.784 

7.784 

19.1 

50.025 

15.235 

17.274 

30.1 

1.551 

842 

1.133 

55.6 

265 

5 

5 

1.9 

6.900 

5,936 

5.936 

85.3 

880 

576 

576 

65.6 

2 

2 

2 

100 

2 

2 

2 

100 

2 

2 

2 

100 

342.060 

10.732 

225,502 

3.1 

406.000 

11,360 

11.360 

2.8 

85.000 

3,487 

3,782 

4.1 

215.300 

78,570 

123.069 

36.5 

51.400 

8.954 

11.766 

17.4 

17,300 

7.9U9 

7,909 

45.6 

500 

439 

439 

100 

972 

209 

293 

21.5 

115 

55 

55 

47.8 

440 

19 

396 
$75 

4.3 

$566 

1900 

55.5 

Per  cent 
of  work 

done 
to  date. 


23.5 
65.3 
9.3 
19.3 
34.3 
73.1 
1.9 
85.3 
65.5 

100 

100 

100 
65.8 
2.8 
4 

67 
22.9 
45.6 

100 
30 
47.8 

100 
75 

100 


.4 

.5 


1 


Total  done  during  theyear  =  23.1  per  cent  of  estimated  cost 
Total  done  to  date  =  30  per  cent  oi  estimated  cost 


"  Contract  No,  53  ia  for  constructing  lock  No.  1,  at  Phoenix,  on 
the  Oswego  canal. 

"  The  work  was  awarded  to  Scott  Brothers  of  Virginia,  August 
16,  1909.  The  preliminarv^  estimate  was  $200,500.  The  contract 
price  was  $166,735. 

"  Work  was  started  as  soon  as  a  plant  could  be  assembled,  and 
by  September  30  a  good  showing  had  been  made,  as  shown  by  the 
following  table: 


IFEMS  OF  WORK. 

Prelimi- 
nary 
estimate. 

Work 

done 

during 

year. 

Total 

work 

done  to 

date. 

Per  cent 
of  work 

done 
during 

year. 

Per  cent 
of  work 

done 
to  date. 

EzcsTation cu.  yds. 

50.000 

2.100 

2,100 

4 

4 

Total  of  all  wtvk  done  during  year  =  0.95  per  cent 
Total  of  all  work  done  to  date  »  0.95  per  cent 
These  peroentagn  are.based  on  value. 
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Wateu-Stpply  Kesidency. 

Kesideut  Engineer  J..  C  Ilnlhurd  n'i;cvts: 

^*  This  residency  comprise;?  the  work  required  in  j)roviding  a 
water-supply  for  the  Rome  summit  level.  Four  sources  of  supply 
have  been  considered,  viz.,  the  upper  Mohawk  river,  Nine  Mile 
creek,  West  Canada  creek  and  Limestone  creek.  During  the  past 
year  the  work  of  this  office  has  been  confined  to  the  first  three 
sources.  The  construction  required  for  the^e  projects  has  been 
divided  into  three  contracts,  which  division  will  be  followed  in  the 
following  report: 

^'  Contract  No.  50.  For  constructing  dam,  wastergates  and 
spillway  across  West  Canada  creek  at  Hinckley. 

"Previons  to  October  1,  1908,  topographical  snrveys  and  maps 
over  the  site  of  the  proposed  reservoir  had  been  completed.  Calyx 
and  wash-drill  borings  had  been  made  at  the  proi)osed  location  of 
the  dam  and  the  material  further  examined  by  means  of  test  pits. 

''  During  the  past  year  a  traverse,  from  which  the  flow  line  has 
been  accurately  located  and  mapped,  has  been  completed  and  sur- 
veys over  the  boundary  lines  of  property  which  will  be  flooded  have 
been  made.  A  large  part  of  these  snrv'eys  have  been  made  through 
a  country  covered  with  brush  and  second  growth,  where  property 
lines  are  not  well  defined  and  careful  searching  was  required  to 
determine  their  location.  The  total  number  of  parcels  surveyed 
during  the  year  was  100,  requiring  147  miles  of  traverse.  These 
traverses  are  being  computed  and  the  property  lines  plotted. 

''  Contract  No,  51.  For  constructing  a  diverting  dam  on  West 
Canada  creek  and  a  feeder  tf)  Nine  Mile  creek  watershed. 

"Previous  to  October  1,  lOOS,  topographical  sur\^eys  and  maps 
over  the  proposed  location  of  feeder  line  had  been  completed,  a 
location  had  been  made  on  the  ground  and  cross-sections  taken. 

*'  During  the  past  year  studies  have  bKn  made  for  revising  the 
location  over  a  portion  of  the  line ;  ^^^oOO  feet  of  wash-drill  borings 
have  been  made,  drive-rod  foundings  have  been  taken  at  one  high- 
way crossing;  eight  test,  pits  dug  for  further  examination  of  ma- 
terial at  various  points  along  the  line  and  surveys  made  and  maps 
prepared  covering  the  pi'0])erty  to  be  ac(piir(Ml  for  the  proposal 
dam  and  feeder  entrance. 

"  Contract  No.  55.  For  con'^tructing  Delta  reservoir,  including 
the  clearing  of  the  site,  the  constructing  of  a  dam,  the  relocation  of 
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1.9  miles  of  Black  Kiver  canal,  with  four  locks  and  aqueduct  over 
the  Mohawk  river,  highway  change,  briflges,  etc. 

"  There  are  IT) 8  parcel??  of  property  to  be  acquired  for  the  site 
of  the  reservoir  constructed  under  this  contract.  These  are  dis- 
tributed among  108  different  owners  and  have  required  145  sep- 
arate appropriation  maps.  Thes(^  maps  have  been  completed  and 
an  index  map  made.  In  prei)aring  the  ind(*x  map  an  attempt  was 
made  to  j)]ot  the  bounds  of  abutting  prop(*rty  from  deed  descrip- 
tions, but  such  difficulties  were  encountered  that  a  stadia  survey 
was  run  around  the  reservoir  and  the  corners  of  the  forty-two  adja- 
cent properties  located.  The  i)erimeter  of  the  property  acquired  for 
this  contract  will  be  marked  bv  214  concrete  monuments.  On 
September  30,  185  of  these  monuments  had  been  placed. 

"  The  contract  was  awarded  to  Arthur  McMuUin  on  October 
19,  1908.  The  site  of  the  structures  to  be  built  is  on  the  Black 
River  canal  five  miles  north  of  Rome.  Shipment  of  plant  was 
pushed  forward  rapidly  and  upon  the  close  of  navigation,  Novem- 
ber 30,  sufficient  plant  had  been  assembled  to  permit  the  beginning 
of  excavation  for  the  foundation  of  the  dam.  This  excavation  and 
also  that  for  the  aqueduct  foundation  has  been  done  with  derriclcs. 
Generally,  clam-shell  buckets  have  been  employed  in  excavating 
earth,  and  orange-peel  buckets  and  scale  boxe?^,  loaded  by  hand,  in 
removing  the  rock.  Steam-drills  have  been  used  and  the  rock 
loosened  with  dynamite.  All  materials  have  bet»n  transported  with 
the  usual  type  of  narrow  gauge  cars  aud  small  locomotives.  The 
rock  encountered  is  shale,  similar  to  that  found  in  several  other 
I)ortions  of  the  Barge  canal  construction,  quite  readily  quarried 
after  light  shooting.  The  rock  surfacns,  as  uncovered,  have  cor- 
responded very  closely  with  that  developed  from  borings  and  in- 
dicated on  the  contract  drawings,  except  under  pier  No.  3  of  the 
aqueduct,  where  an  uneven  surface  was  found  dropping  very 
rapidly  to  the  north  end  with  a  segment  of  a  pot  hole  at  the  south 
end. 

"  During  the  winter  month«  two  steam-shovels  were  transported 
across  country  from  the  railroad  at  Roine  to  the  site  of  the  work 
and  the  first  of  March  excavation  of  the  canal  prism  was  begun  with 
a  70-ton  Bucvrus  shovel.  This  (excavation  has  progi'essed  con- 
tinuously, to  date,  in  one  eitrht-honr  shift  per  day,  exclusive  of  Sun- 
days.    Of  the  185,000  cu.  yds.  of  excavation  in  the  canal  prism 
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about  109,600  en.  yds.  arc  rook.  This  shove!  has  oxcavatod  both 
the  rock  and  the  earth  without  llii'  use  of  exphisivrs. 

"  With  the  opening  of  navigation  a  fleet  of  32  boats,  bnilt  to 
navigate  the  Black  River  canal,  were  put  in  service.  These  have 
been  used  in  transporting  concrete  materials.  Three  of  the  boats 
were  provided  with  halches  and  iised  for  cement.  The  remain- 
ing 29  were  used  for  sand  and  stone. 

"  The  large  stone  being  ii?ed  in  the  cycIopcan  nia.sonry  is  ob- 
tained from  the  Sngar  Rivtr  quarry,  located  on  the  Black  River 
canal  near  Boonville,  about  23  miles  from  the  dam  site.  The 
crushed  stone  is  obtained  from  a  new  quarry  located  near  the 
Black  River  canal,  about  15  miles  from  the  dam  site.  The  sand 
comes  from  a  pit  at  Frenehi'ille,  about  five  miles  from  the  dam 
site.  These  have  been  operated  and  the  towing  done  by  the  Boon- 
ville Company  under  a  contract  witli  Arthur  McMullen. 

■'  The  concrete  plant  coni^ists  of  a  two-yard  cubical  mixer  erected 
with  measuring  hop])er  and  email  storage  bins  above  and  trans- 
portation track  uudernealh.  Materials  are  placed  in  the  storage 
bins  by  derricks  and  feed  directly  into  the  measuring  hopper.  The 
concrete  is  handled  in  two-cubic  yard,  bottom-dump  buckets.  The 
first  concrete  waa  placed  on  July  12.  One  pier  and  one  abutment 
of  the  aqueduct  have  been  completed  and  IR.lSfi  cubic  yards  of 
masonry  placed  in  the  spillway  of  the  dam.  This  consists  of  about 
r(5  per  eent  second-class  concrete  and  45  per  cent  large  stone, 

"  Clearing  of  the  heavy  timber  on  tlie  site  of  the  reservoir  has 
been  carried  on  by  a  small  force  throughout  the  year. 

"  The  following  table  .show."  the  progress  of  construction : 


nEMS  OF  WORK. 


Innpr'ir 

aaa^Jr::  . .:. 

Drllllnil  bolt  holH  IX  rock 

Pnllini- 
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IMPROVEMENT  OF  PUHLTC  HIGHWAYS. 

Since  February  17  the  work  of  highway  improvement  has  been 
carried  on  under  the  new  Department  of  Highways.  The  follow- 
ing pages  contain  a  report  of  the  roads  completed  between  the  end 
of  the  previous  fiscal  year,  September  30,  1008,  and  the  time  when 
the  transfer  of  authority  was  made: 

CONTRACTS  COMPLETED  BETWEEN  SEPTEMBER  30, 

1908,  AND  FEBRUARY  17,  1909. 

Utu^a-Onkida  Castle  (Section  2)  Road,  No.  271, 

Onejda  County. 

Length,  8.53  miles. 

Width  of  macadam,  16  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  en- 
gineering, $86,500. 

Contract  dated,  September  15,  1906. 

Work  commencid.  May  1,  1907. 

Work  completed,  November  10,  1908. 

Final  account,  $93,224.18. 

Contractors,  Casev  and  Miirrav. 

Engineers  in  charge,  W.  W.  Ewell  and  Louis  Garbi,  Jr. 

This  contract  provides  for  the  improvement  of  that  section  of 
the  Seneca  turnpike  running  from  the  hamlet  of  Lairdsville  to  the 
corporation  line  of  Oneida  Castle,  with  the  exception  of  that  por- 
tion lying  in  the  incorporated  village  of  Vernon,  being  a  continua- 
tion of  road  No.  250.     The  macadam  surface  is  6  inches  in  depth. 

On  that  portion  of  the  road  east  of  Vernon  the  macadam  is 
formed  all  of  local  limestone  and  on  that  portion  west  of  Vernon 
the  bottom  course  is  3  inches  in  depth  of  local  limestone  and  the 
top  course  3  inches  in  depth  of  Little  Falls  syenite. 

Seneca  River  Road,  North  Side,  No.  273,  Seiteoa  County. 

Length,  1.30  miles. 
Width  of  macadam,  16  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  en- 
gineering, $17,850. 

Contract  dated,  December  4,  1907. 
Work  conunenced,  May  25,  1908. 


146 


Eepokt  of  State  Engineer. 


Work  conipleti'd,  October  21,  11)08. 

Final  account,  $15,180.43. 

Contractors,  Chambers  and  Grady. 

Engineer  in  charge,  A.  L.  Northrup. 

This  road  extends  from  the  corporation  line  of  the  village  of 
Seneca  Falls  to  the  corporation  line  of  the  village  of  Waterloo, 
along  the  north  side  of  the  Seneca  river.  The  macadam  surface 
is  C  inches  in  thickness,  all  of  local  limestone. 
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Union-Maine  Koad,  Xo.  275,  Broome  County. 

Length,  8.04  miles. 

Width  of  macadam,  12  feet. 

Engineer's  preliminar)'  e^^timate  of  total  cost,  including  en- 
gineering, $31,500. 

Contract  dated,  Julv  12,  1006. 

Work  commenced,  July  10,  1907. 

Work  completed,  November  10,  1908. 

Final  account,  $30,160.32. 

Contractor,  Count v  of  Broome. 

Engineers  in  charge,  E.  11.  Stewart  and  B.  J.  Finch. 

This  road  extends  from  the  corporation  line  of  the  village  of 
Unionl  northerlv  on  the  road  to  ^Vfaine  to  the  foot  of  the  hill  at 
Union  Center.  The  macadam  surface  is  8  inches  in  depth,  all  of 
local  fieldstone. 

Syracuse-Watertown   Road,  No.  278,  Oswego  County. 

Length,  2.41  miles. 

Width  of  macadam,  1()  feet. 

Engineer's  preliminary  estimate  of  total  cast,  including  en- 
gineering, $26,950. 

Contract  dated,  Sei)tember  20,  1907. 

Work  commenced,  Julv  6,  1908. 

Work  completed,  November  7,  1908. 

Final  account,  $23,217.76. 

( Vmtractor,  St(  wart-Kerbaugh-Shanley  Company. 

Engineer  in  charge,  F.  A.  Gordon. 

This  road  extends  from  the  northerly  end  of  the  Oneida  river 
bridge,  at  Brewerton,  northerly  to  the  corporation  line  of  the  village^ 
of  Central  Square.     The  macadam  surface  is  6  inches  in  depth. 
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laid  in  two  courses,  the  bottom  course  being  4  inches  in  depth  of 
crushed  local  fieldstone  and  the  top  course  2  inches  in  depth 
of  limestone  from  the  Split  Rock  quarries  at  Syracuse. 

West  Oswkgo  Kivkb  Road,  Xo.  270,  Osw£(jo  County. 

Length,  2.48  miles. 

Width  of  macadam,  10  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  engineer- 
ing, $27,800. 

Contract  dated,  September  20,  1907. 

Work  commenced,  Mav  11,  1908. 

Work  completed,  November  11,  1908. 

Final  account,  $24,075.95. 

Contractor,  Stewart-Kerbaugh-Shaidey  Company. 

Engineer  in  charge,  S.  A.  Patterson. 

This  road  extends  from  the  city  line  of  Oswego  southerly  on  the 
west  side  of  the  Oswego  river  to  the  road  extending  to  the  station 
in  the  unincorporated  village  of  ^Minetto.  The  macadam  surface  is 
7  inches  in  thickness,  laid  in  two  courses,  the  bottom  cH)urse  being 
4  inches  in  thickness  of  crushed  local  fieldstone  and  the  top  course 
2  inches  in  thickness  of  Morristown,  Kew  Jersey,  trap-rock. 

SKANBATELS:S-irAMII-TON    TuRXPIKP:    (SECTION    1)    RoAI), 

Xo.  330,  Onondaga  Cointy. 

Length,  2.44  miles. 

Width  of  macadam,  14  feet. 

Engineer's  preliminary  estimate  of  total  cast,  including  engi- 
neering, $28,500. 

Contract  dated,  September  20,  1907. 

Work  commenced,  April  20,  1908. 

Work  completed,  December  5,  1908. 

Final  account,  $23,995.34. 

Contractor,  Stewart-Kerbaugh-Shanley  (^ompany. 

Engineer  in  charge,  N.  E.  Young. 

This  contract  provid(  s  for  the  improvement  of  the  old  Skane- 
ateles-Hamilton  turnpike  extending  fr(»m  the  four  corners,  about 
one  mile  west  of  Tully,  through  the  hamlet  of  Vesper  to  the  Otisco 
town  line.  The  macadam  surface  is  f>  inches  in  depth,  all  of  local 
limestone. 
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Cayuga  Heights  RoAn,  No.  330,  Tompkins  County. 

Length,  3.17  miles. 

Width  of  macadam,  12  feet. 

Engineers  preliminary  estimate  of  total  cost,  including  engi- 
neering, $37,400. 

Contract  dated,  Augiust  30,  1000. 

Work  commenced,  October  15,  1900. 

Work  completed,  November  12,  1908. 

Final  account,  $32,147.45. 

Contractor,  County  of  Tompkins. 

Engineers  in  charge,  S.  J.  Stewart  and  W.  H.  Snyder. 

This  road  extends  from  the  city  line  of  Ithaca  northerly  through 
the  so-called  Cayuga  Heights,  principally  on  a  new  location  de- 
signed to  obtain  a  more  direct  route  into  the  city  for  that  section 
of  the  town  on  the  hill  north  of  Ithaca  and  east  of  Cayuga  lake. 
The  macadam  surface  is  6  inches  in  depth,  laid  in  two  courses,  the 
bottom  course  being  4  inches  in  depth  of  the  harder  grades  of 
Ithaca  shale,  and  the  top  course  2  inches  in  depth  of  imported 
limestone  from  the  Blakeslee  quarries. 

Sy^raouse  Turnpike  Road,  No.  337,  Madison  County. 

Length,  1.58  miles. 

Width  of  macadam,  12  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  ehginecr- 
ing,  $13,800. 

Contract  dated,  September  20,  1907. 

Work  commenced,  September  1,  1908. 

Work  completed,  December  16,  1908. 

Final  account,  $12,104.92. 

Contractor,  Stewart-Kerbaugh-Shanley  Company. 

Engineer  in  charge,  R.  V.  Collins. 

This  road  extends  from  the  road  crossing  at  Cazenovia  station 
northwesterly  along  the  west  shore  of  Cazenovia  lake  on  the  main 
road  to  Manlius  and  Syracuse  to  the  top  of  the  hill  at  the  tunnel. 
The  macadam  surface  is  6  inches  in  thickness,  all  of  limestone  from 
the  Manlius  quarries. 
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Catskilt.  Turnpike   (Sfction  2)   Road,  No.  338,  Tompkins 

CIOUNTY. 

Length,  1.38  miles. 

Width  of  maeadain,  16  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  engi- 
neering, $14,900. 

Contract  dated,  August  30,  1906. 

Work  commenced,  .October  2,  1906. 

Work  completed,  October  10,  1906. 

Final  account,  $13,279.75. 

Contractor,  County  of  Broome. 

Engineers  in  charge,  S.  J.  Stewart  and  W.  II.  Snyder. 

This  contract  provides  for  the  improvement  of  a  portion  of  the 
main  road  extending  from  Ithaca  to  Slaterville,  connecting  roads 
Xos.  72  and  483.  The  macadam  surface  is  6  inches  in  thickness, 
laid  in  two  courses,  tho  bottom  course  being  4  inches  in  depth  of 
crushed  local  fieldstone  and  the  top  course  2  inches  in  depth  of  im- 
ported limestone  from  the  Blake^lee  quarries. 

Georgetown  Road,  No.  339,  Madison  County. 

Length,  3.29  miles. 

Width  of  macadam,  12  and  16  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  engi- 
neering, 31,400. 

Contract  dated,  September  18,  1906. 

Work  commenced,  June  3,  1907. 

Work  completed,  November  12,  1908. 

Final  account,  $27,395.74. 

Contractor,  Wm.  I.  Tyler. 

Engineers  in  charge,  T.  E.  NichoLs  and  C.  F.  de  Clercq. 

This  road  extends  from  the  railroad  crossing  at  G(^)rgetown  sta- 
tion to  and  through  the  unincorporated  village  of  Georgetown  on 
the  main  road  to  the  Otselic  vallev.  The  macadam  surface  is  6 
inches  in  depth,  all  of  imported  limestone  from  the  Manlius 
quarries. 

Augusta  Road,  Augusta  Skction,  No.  368,  Oneida  County. 

Length,  3.38  miles. 

Width  of  macadam,  14  feet. 


150 


Repoet  of  State  Engineer. 


I 


Engineer's  preliminary  estimate  of  total  cost,  including  engi- 
neering, $36,000. 

Contract  dated,  November  23,  1906. 

Work  commenced,  September  9,  1907. 

Work  completed,  November  9,  1908. 

Final  account,  $34,248.22. 

Contractor,  John  H.  Gordon. 

Enngineers  in  charge,  Geo.  K.  Wiuslow  and  W.  W.  Ewell. 

This  contract  providers  for  the  improvement  of  that  portion  of 
the  main  road  from  Vernon  to  Oriskany  Falls,  extending  northerly 
from  the  four  corners  in  the  hamlet  of  Augusta  to  the  Vernon  town 
line.  The  macada^i  is  6  inches  in  depth,  laid  in  two  courses,  the 
bottom  course  being  4  inches  in  depth  of  crushed  local  fieldstone 
and  the  top  course  2  inches  in  depth  of  local  limestone. 

Maine  Road,  No.  374,  Broome  County. 

Length,  3.37  miles. 

Width  of  macadam.  1 2  feet. 

Engineer's  preliminary  estimate  of  total  cost,  inrfuding  engi- 
neering, $33,550. 

Contract  dated,  July  12,  1906. 

Work  commenced,  January,   1907. 

Work  completed,  November  10,  1908. 

Final  account,  $32,872.23. 

Contractors,  1  Tinman  and  Sproul. 

Engineers  in  charge,  K.  J.  ^farchor  and  B.  J.  Finch. 

This  road  is  a  continuation  of  road  No.  275,  extending  fronir 
Union  Center  to  the  hamlet  of  Maine.  The  macadam  surface  is  8 
inches  in  depth,  all  of  crushed  local  fieldstone. 

IIaufohi)  IvoAi),  No.  379,  Cortland  Coitnty. 

Length,  0.91  mile. 
Width  of  macadam,  12  feet. 

Engineer's  preliniiniiry  estimate  of  total  cost,  including  engi- 
neering, $7,600. 

Contract  dated,  September  10,  1906. 
Work  conunenced,  October  10,  1907. 
Work  completed,  November  23,  1908. 
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Final  account,  $0,758.70. 

Contractor,  John  Wel)er  and  Sons,  Inc. 

Engineer  in  charge,  George  Vavronmis. 

This  contract  provides  for  the  improvement  of  a  short  section 
of  road  through  the  unincor[X)rated  village  of  Harford.  The 
macadam  surface  is  0  inches  in  thickne:=s,  laid  in  two  courses,  the 
bottom  course  being  4  inches  in  thickness  of  crushed  local  fieldstone 
and  the  top  course  2  inches  in  thickness  of  imported  limestone  from 
the  Blakeslee  quarries. 

State  Road,  Homkb,  No.  380,  Cortland  County. 

Length,  4.39  miles. 

Width  of  macadam,  12  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  engi- 
neering, $42,400. 

Contract  dated,  November  14,  lOOf). 

Work  commenced,  July  17,  3907. 

Work  completed,  November  11,  1908. 

Final  account,  $37,740.79. 

Contractors,  Mott  and  Kemper. 

Engineers  in  charge,  N.  E.  Young  and  C.  J.  Myers. 

This  road  extends  from  the  corporation  line  of  the  village  of 
Homer  northwesterly  on  the  so-called  Scott  road  to  the  Scott  town 
line.  The  macadam  surface  is  6  inches  in  depth,  laid  in  two 
courses,  the  bottom  course  being  4  inches  in  depth  of  crushed  local 
tieldstone  and  the  top  course  2  inches  in  de)>th  of  imported  lime- 
stone from  the  Syracuse  quarries. 

Fleming  Road,   No.   384,   Cayucja  County. 

Length,  3.17  miles. 
Width  of  macadam,  12  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  engi- 
neering, $31,960. 

Contract  dated,  November  10,  1900. 

Work  commenced,  June  17,  1907. 

Work  completed,  October  28,  1908. 

Final  account,  $28,135.07. 

Contractors,  The  Scofield  (\)mpany  and  ^I.  F.  Dollard. 


152 


Report  of  State  Engineer. 


J:. 
.1  : 


Engineers  in  charge,  O.  M.  Sevcrson  and  F.  W.  Bristow. 

This  road  extends  from  the  Owasco  creek  bridge  at  the  foot  of 
Owasco  lake  westerly  and  southerly  along  the  west  shore  of  Own^v-v^ 
lake.  The  contractors  on  this  road  went  into  the  hands  of  a 
receiver  when  the  road  was  51  per  cent  completed.  After  some 
delay  the  State  Engineer  readvertised  the  work  of  completing  the 
contract  and  it  was  awarded  to  Michael  F.  Dollard,  May  21,  1908, 
the  amount  of  the  contract  being  $13,579.80,  which  is  within  the 
amount  available  for  the  work  remaining  to  be  done.  The 
macadam  surface  is  6  inches  in  thickness,  all  of  local  limestone. 

Vestal  Road,  Xo.  420,  Broome  County. 

Length,  3.69  miles. 

Width  of  macadam,  12  and  10  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  engi- 
neering, $35,600. 

Contract  dated,  Julv  12,  1900. 

Work  commenced,  July  20,  1908. 

Work  completed,  November  10,  1908. 

Final  account,  $35,338.23. 

Contractor,  Coimtv  of  Broome. 

Engineer  in  charge,  B.  J.  Finch. 

This  road  extends  from  the  southerly  end  of  the  Susquehanna 
river  bridge  at  Vestal  southerly  and  westerly  through  the  unincor- 
porated village  of  Vestal  to  the  Tioga  county  line.  The  macadam 
is  6  inches  in  thickness,  laid  in  two  cours(»«,  the  l)ottom  course*  being 
3  inches  in  thickness  of  crushed  local  fieldstone  and  the  top  course 
3  inches  in  thickness  of  Morristown,  New  Jersey,  trap-r(K»k. 

CoxKLiN  BoAi),  No.  421,  BuooME  County. 

Length,  7.83  miles. 
Width  of  macadam,  14  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  engi- 
neering, $84,100. 

Contract  dated,  December  2,  1907. 
Work  commenced,  April  22,  1908. 
Work  completed,  November  11,  1908. 
Final  account,  $79,930.09. 
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0<:>ntractor8,  Casey  and  Murray. 

Engineer  in  charge,  T.  D.  Ringwood. 

This  road  extends  easterly  from  the  city  line  of  Binghamton, 
:)ii  the  southerly  side  of  the  Susquehanna  river,  to  and  through  the 
hamlet  of  Conkling.  The  macadam  surface  is  6  inches  in  thickness, 
laid  in  two  courses,  the  bottom  course  being  4  inches  in  thickness 
of  crushed  local  fieldstone  and  the  top  course  2  inches  in  thickness 
of  Morristown,  Xew  Jersey,  trap-rock. 

Statk  (Section  2)  Egad,  A'^o.  420,  Jkffkrson  County. 

Length,  4.05  miles. 

Width  of  macadam,  12  feet. 

Engineer's  preliminary  ostima'te  of  total  cost,  including  engi- 
i.ocring,  $46,950. 

Contract  dated,  March  23,  3908. 

Work  commenced,  June  1,  1908. 

Work  completed,  November  9,  1908. 

Final  account,  $43,406.36. 

Contractor,  Wm.  J.  Semper. 

Engineers  in  charge,  J.  N.  Slater  and  C.  W.  Johnson. 

This  contract  provides  for  the  improvement  of  the  road  extending 
from  the  corporation  line  of  the  village  of  Adams  to  the  creek 
bridge  in  the  hamlet  of  Lorraine,  with  the  exception  of  the  one- 
mile  section  improved  under  road  No.  186.  The  macadam  surface 
ii»  6  inches  in  thickness,  all  of  crushed  local  hardheads,  consisting 
principally  of  granite  and  Adirondack  gneiss. 

Watertown-Carthage  (Section  3)  Koad,  No.  428,  Jefferson 

County. 

Length,  4.88  miles. 

Width  of  macadam,  12  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  engi- 
neering, $34,400. 

Contract  dated,  December  18,  1907. 

Work  commenced,  May  15,  1908. 

Work  completed,  November  14,  1908. 

Final  account,  $30,431.84. 

Contractor,  Stewart-Xerbaugh-Shanley  Company. 
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EuRmecr  in  uharjie,  Frrderick  S.  Strontr. 

This  road  extends  from  the  eorporation  line  of  the  village  o 
CiirthHjrr-  westerly  on  the  >;nrrlierly  siji:  of  IJlHek  river  to  Ihc  rive 
bridge  at  DeFeriet's,  heinjf  a  continnalion  of  road  No.  487.  Th 
macadam  surface  is  K  iiiclies  in  thickness,  all  of  local  limestone. 

SKANKATELKS-yi'AKRIKI)    KoAl),      No.     4.'il,     OnONDACA     <.'oHNT\ 

Length,  2.50  miles. 

Width  of  macadam,  12  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  etig 
neering,  $27,700. 

Contract  dated,  July  20,  1906. 

Work  commenced,  Novenil>er  8,  1906. 

Work  completed,  November  13,  1008, 

Final  account,  $36,773.37. 

Ooufracfor,  J,  Charles  Dayton, 

Engineers  in  charge,  J.  0.  Burt  and  F.  F.  Miller. 

This  contract  provides  for  the  impi-ovement  of  that  portion  c 
the  Skaneiitelps  East  Lake  road  from  the  snntherly  end  of  roa 
No.  292  to  the  top  of  the  Gulf  hill  on  the  road  to  Spafford.  Th 
macadam  surface  is  6  inches  in  thickness,  laid  in  two  courses,  th 
bottom  course  being  4  inches  in  thickness  of  cruii^lied  local  fieldston 
and  (he  top  conrj-o  2  inches  in  thickness  of  imported  limestone  froi 
the  Borodino  quarries. 

Augusta  Road,  Loweli,  a.^id  Spenckk  Sections,  No.  4^i 
OsEinA  T'orNTY. 

Length,  7.10  miles. 

WiiUh  of  niacailam,  12  and  16  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  eng 
neering,  $70,500. 

Contract  dat(d.  August  29,  1006. 

Work  commenced,  September  12,  1906. 

Work  completed,  November  14,  1908. 

Final  acconnt,  $78,201.05. 

Contractor,  M.  F.  Bollard. 

Engineers  in  charge,  C,  J.  Myers  and  Tjonis  Garbi,  Jr, 

This  road  extends  from  the  outer  city  line  of  'R^hik'  sonthcrl 
through  the  hamlet  of  Lowell  to  the  St^neca  turnpike  north  of  Vei 
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lion  Center.  The  macadam  ^^nrfaco  is  6  inches  in  thickness,  all  of 
imported  limestone  from  the  Munnsville  and  Oriskany  Falls  quar- 
ries. The  macadam  is  reinforced  with  a  gravel  sub-base  course 
ranging  from  4  inches  to  8  inches  in  depth. 

Lisle-Ckntkr  LisLK  Road,  No.  445,  Broome  (^ounty. 

Length,  2.70  miles. 

Width  of  macadam,  12  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  engi- 
neering, $85,250. 

Contract  dated,  December  20,  1907. 

Work  commenced,  April  27,  1908. 

Work  completed,  November  30,  1908. 

Final  account,  $30,898.27. 

Contractor,  Joseph  McCormick. 

Engineer  in  charge,  R.  B.  Hoadley,  Jr. 

This  road  extends  from  the  corporation  line  of  the  village  of 
Lisle  to  the  hamlet  of  Center  Lisle.  The  macadam  surface  is  6 
inches  in  thickness,  constructed  in  two  courses,  the  bottom  course 
lieing  4  inches  in  thickness  of  crushed  local  fieldstone  and  the  top 
course  2  inches  in  thickness  of  Morristown,  New  Jersey,  trap- 
rock. 

Wyckoff  Road,  No.  455,  Tompkins  County. 

Length,  0.34  mile. 

W^idth  of  macadam,  12  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  engi- 
neering, $4,500. 

Contract  dated,  August  30,  1906. 

Work  commenced,  November  27,  1907. 

Work  completed,  November  12,  1908. 

Final  account,  $3,543.15. 

Contractor,  County  of  Tompkins. 

Engineer  in  charge,  R.  E.  Swiimey. 

This  road  is  a  short  spur  extending  from  the  Cayuga  Heights 
road,  No.  38G,  leading  toward  the  Cornell  University  campus. 
The  macadam  surface  is  6  inches  in  thickness,  constructed  in  two 
courses,  the  bottom  course  being  4  inches  in  thickness  of  crushed 
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local  fieldstone  and  the  top  course  2  inches  in  thickness  of  imported 
limestone  from  the  Blakcslce  quarries. 

Skankateles  West  Lakk   (Sections  3,  4  and  5)   Road,  No. 

486,  Onondaga  County. 

Length,  3.37  miles. 

Width  of  macadam,  12  and  16  feet. 

Engineer's  preliniinary  estimate  of  total  co.st,  including  engi- 
neering, $37,000. 

Contract  dated,  November  10,  1906. 

Work  commenced,  April  9,  1907. 

Work  completed,  November  12,  1908. 

Final  accoimt,  $31,237.43. 

Contractor,  John  Young. 

Engineers  in  charge,  J.  O.  Burt  and  F.  F.  Miller. 

This  contract  provides  for  the  improvement  of  the  balance  of 
the  road  extending  from  the  corporation  line  of  the  village  of 
Skaneateles,  on  the  west  side  of  Skaneateles  lake,  to  the  hamlet  of 
Mandana,  except  that  portion  covered  by  roads  Nos.  48  and  293. 

The  macadam  surface  is  6  inches  in  thickness,  constructed  in 
two  courses,  the  bottom  course  being  4  inches  in  thickness  of 
crushed  local  fieldstone  and  the  top  course  2  inches  in  thickness 
of  limestone  from  quarries  three  miles  south  of  Mandana. 

Elbridge  Egad,  No.  487,  Onondaga  County. 

Length,  3.66  miles. 

Width  of  macadam,  12  and  16  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  engi- 
neering, $44,300. 

Contract  dated,  November  10,  1906. 

Work  commenced,  June  26.  1907. 

Work  completed,  November  14,  1908. 

Final  account,  $36,445.92. 

Contractor,  Daniel  V.  Brown. 

Engineers  in  charge,  Geo.  H.  Thomson  and  L.  D.  Brownell. 

This  road  is  in  two  sections,  known  as  the  Jordan  Valley  section 
and  the  Elbridge  section.  The  Jordan  Valley  section  extends  from 
the  corporation  line  of  the  village  of  Elbridge  to  the  corporation 
line  of  the  village  of  Jordan  along  the  so-called  creek  road;  the 
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Elbridge  section  extends  westerly  from  the  corporation  line  of  the 
village  of  Elbridge,  on  the  Genesee  turnpike,  to  the  Cayuga  county 
line.  The  macadam  surface  is  6  inches  in  thickness,  all  of  im- 
ported limestone  from  Syracuse  quarrie«i. 

HoMER-TiTi-LY  (Section  1)  Eoad,  No.  510,  Cortland  County. 

Length,  4.17  miles. 

Width  of  macadam,  12  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  engi- 
neering, $29,366. 

Contract  dated,  July  10,  1906. 

Work  commenced,  August  5,  1907. 

Work  completed,  November  24,  1908. 

Final  account,  $24,275.70. 

Contractor,  John  Weber  and  Sons,  Inc. 

Engineers  in  charge,  C.  J.  Myers  and  E.  A.  Dahmen. 

This  road  extends  northerly  from  the  corporation  line  of  the 
village  of  Homer,  on  the  east  side  of  the  valley,  to  the  Preble  town 
line.  The  macadam  surface  is  6  inches  in  thickness,  constructed 
in  two  courses,  the  bottom  course  being  4  inches  in  thickness  of 
imported  limestone  from  Syracuse  quarries. 

Utica-Beidgewatee  Eoad,  No.  659,  Onktda  County. 

Length,  9.09  miles. 

Width  of  macadam,  16  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  engi- 
neering,  $103,000. 

Contract  dated,  September  19,  1907. 

Work  commenced,  April  15,  1908. 

Work  completed,  November  20,  1908. 

Final  account,  $93,839.51. 

Contractors,  Casey  and  Murray. 

Engineer  in  charge,  Frank  C.  ToUes. 

This  road  extends  from  the  southerly  end  of  road  No.  71,  at 
the  Paris-New  Hartford  town  line,  southerly  through  the  villages  of 
(Jlayville  and  Cassville  to  the  corporation  line  of  the  village  of 
Bridgewater,  with  the  exception  of  that  portion  lying  in  the  un- 
incorporated village  of  Clayville.  The  macadam  surface  is  6  inches 
in  thickness,  laid  in  two  courses,  the  bottom  course  being  4  inches 
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in  thickne^  of  IochI  limestone  nntl  the  tap  course  2  inches  in  thick 
nesa  of  Little  Falls  syeiiitc>. 

Mohawk  River  IIoad,  Rome,  No,  560,  Oneida  County. 

Length,  3.42  miles. 

Width  of  macadam,  16  feet. 

Engineer's  preliminary  estimate  of  total  cost,  inclnding  cngi 
neering,  $24,600. 

Contract  dated,  September  19,  1907. 

Work  commenced,  October  25,  1907. 

Work  completed,  October  22,  1908. 

Final  account,  $22,256.99. 

C-ontractors,  Casey  and  Murray. 

Engineer  in  charge,  O.  M.  Severson, 

This  road  extends  from  the  westerly  end  of  road  No.  295  throug 
that  portion  of  the  city  of  Rome  outside  of  the  corporation  tax  dit 
trict  to  the  inner  corporation  line.  The  macadam  surface  is 
inches  in  thickness,  laid  in  two  course?,  the  bottom  course  beiii 
4  inches  in  thickness  of  crushed  local  fieldstone  and  the  top  cours 
2  inches  in  Ihickness  of  Little  Fal]=  syenite. 

RoMK-NOKTHWKSTKKN      (SfCTION     1  )      RoAD,     No.     561,     OnEIP 

County, 

Length,  4.48  miles. 

Width  of  niacndani,  16  feel. 

Engineer's  preliminary  ertimate  of  total  cost,  including  eit^ 
neering,  $57,400. 

Contract  dated,  January  29,  1908. 

Work  commenced,  April  10,  1908. 

Work  completed.  NoveniWr  10,  1908. 

Final  account,  $.'>8,800.25. 

Contractors  Brown  and  Lowe. 

Engineers  in  charge,  T.  F.  Nichols  and  T^onis  Garbi,  Jr. 

The  original  jilana  for  this  roa<l  provided  for  the  improvement  c 
that  portion  of  the  Rome- Northwestern  road  extending  from  th 
outer  line  of  the  eitv  of  Rome  ni)rthcrly  through  tk-  villages  o 
Westernvillc  and  Northwestern  to  the  Mohawk  river  bridge  nort 
of  Northwestern.  The  southerly  ))ortion  of  this  highway,  howevei 
traverses  the  vallev  which  will  l>e  flooded  by  the  Delta  reservoi 


Middle  Division  :  Highways.  159 

for  the  Barge  canal.  The  plans  were,  therefore,  revised,  cutting  out 
the  improvement  of  this  portion  of  the  road.  This  contract, 
therefore,  provides  for  the  improvement  of  that  portion  of 
the  highway  north  of  the  flow  line  of  the  proposed  reservoir.  The 
macadam  surface  is  6  inches  in  thickness,  the  bottom  course  being 
3  inches  in  thickness  of  local  limestone  and  the  top  course  3  inches 
in  thickness  of  Little  Falls  svenite. 

Aubukx-Skneca  Falls  (Section  1)   Road,  Xo.  590,  Cayuga 

County. 

Length,  7.06  miles. 

Width  of  macadam,  12  and  16  feet. 

Engineer's  preliminarv  estimate  of  total  cost,  including  engi- 
neering, $76,900. 

Contract  dated,  November  10,  1906. 

Work  commenced,  April  29,  1907. 

Work  completed,  November  2,  1908. 

Contractors,  The  Scofield  Company  and  Fred  T.  Ley  &  Co. 

Engineers  in  charge,  E.  C.  Clark  and  L.  M.  Cowen. 

The  c<^mtract  for  the  improvement  of  this  road  was  awarded  to  the 
Scofield  (Company  of  Philiadelphia,  Pa.,  who  started  the  work  early 
in  the  season  of  1907.  On  or  about  the  first  of  October,  1907,  the 
Scofield  Company  went  into  the  hands  of  a  receiver  and  the  work 
dosed  down  suddenly  without  any  warning,  leaving  a  large  amount 
of  macadam  in  an  unfinished  condition.  After  considerable  delav 
this  Department  took  charge  of  the  work  and  expended  $1,385.75 
for  the  purchase  of  material  and  labor  to  complete  into  macadam 
the  loose  stone  spread  on  the  road  and  otherwise  protect  the  same 
for  the  winter  season.  The  receivers  did  not  make  anv  effort  to  take 
up  and  complete  the  work,  the  State  Engineer,  after  due  notice 
thereof,  advertised  and  awarded  to  Fred  T.  Ley  &  Co.,  Inc.,  a 
contract  for  the  completion  of  the  work  contemplated  in  the  Scofield 
Company's  contract.  The  macadam  surface  is  6  inches  in  thick- 
ness, all  of  local  limestone. 

MoRAViA-NiLES  Egad,  No.  591,  Cayucja  Cox^nty. 

Length,  10.85  miles. 
Width  of  macadam,  1 2  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  engineer- 
ing, $89,800. 
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Contract  dated,  November  15,  1900. 

Work  commenced,  April  8,  1907. 

Work  completed,  November  17,  1908. 

Final  account,  $82,156.99. 

Contractor,  Jeremiah  T.  Finch. 

Engineers  in  charge,  A.  L.  Northnip  and  P.  J.  Fitzgerald. 

This  road  extends  northerly  from  the  corporation  line  of  tbt. 
village  of  Moravia  on  the  so-called  Niles  road  to  the  Onondaga 
county  line.  The  macadam  surface  is  6  inches  in  thickness,  all  ot 
local  limestone. 

Aubuen-Elbridge  Road,  No.  592,  Cayuga  County. 

Length,  5.61  miles. 

Width  of  macadam,  12  and  16  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  engineer- 
ing, $55,400. 

Contract  dated,  September  18,  1900. 

Work  commenced,  April  15,  1907. 

Work  completed,  October  28,  1908. 

Final  account,  $48,006.43. 

Contractors,  Chambers  and  Grady. 

Engineers  in  charge,  E.  C.  Clark  and  A.  L.  Sayer. 

This  road  extends  from  the  city  line  of  Auburn  easterly  through 
the  hamlet  of  Sennett  to  the  Onondaga  county  line  on  the  Genesee 
turnpike.  The  macadam  surface  is  6  inches  in  thickness,  all  of  local 
limestone. 

Aft^r  the  contract  for  the  improvement  of  this  road  had  been 
awarded,  the  town  authorities  and  the  New  York  Central  Railroad 
Company  arranged  to  eliminate  a  grade  crossing  on  this  road  about 
one  mile  west  of  Sennett.  The  contract  for  the  grade  crossing 
elimination  was  awarded  to  another  contractor. 


I 
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NoRwron-SouTH   New  Bfrt.ix    (SKrTioN   1)    Road,   No.   596, 

Chenango  County. 

Length,  3.42  miles. 

Width  of  macadam,  12  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  engi- 
neering, $35,900. 

Contract  dated,  September  20,  1907. 
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Work  commenced,  April  14,  1008. 

Work  completed,  November  11,  1908. 

Final  account,  $32,279.90. 

Contractor,  Stewart-Kerbangh-Shanley  Co. 

Engineer  in  charge,  E.  H.  Stewart. 

This  road  extends  easterly  from  the  corporation  line  of  the  village 
of  Xorwich  on  the  South  Now  Berlin  road  to  the  New  Berlin  town 
line.  The  macadam  surface  is  6  inches  in  thickness,  laid  in  two 
course?,  the  bottom  course  being  4  inches  in  thickness  of  crushed 
local  fieldstone  and  the  top  course  2  inches  in  thickness  of  imported 
limestone  from  Oriskany  Falls. 

XoRwicii-KiNGs  Settlement  Eoad,  No.  597,  Ciiexaxgo 

County. 

Length,  3.55  miles. 

Width  of  macadam,  12  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  engi- 
neering, $36,550. 

(Nmtract  dated,  October  22,  1907. 

Work  commenced,  April  2,  1908. 

Work  completed,  November  7,  1908. 

Final  account,  $32,402.05. 

Contractor,  Newport  Construction  Company. 

Engineer  in  charge,  II.  W.  Benkart. 

This  road  extends  from  a  junction  of  the  Norwich-North  Nor- 
wich road.  No.  505,  about  three-quarters  of  a  mile  north  of  the 
corporation  line  of  the  village  of  Norwich,  northeasterly  on  the 
road  to  King's  Settlement.  The  macadam  surface  is  6  inches  in 
thickness,  laid  in  two  courses,  the  bottom  course  being  4  inches  in 
thickness  of  crushed  local  fieldstone  and  the  top  course  2  inches  in 
thickness  of  imported  limestone  from  Oriskany  Falls. 

Norwicu-Pkkston  Road,  No.  598,  Chenango  County. 
Length,  5.09  miles. 
Width  of  macadam,  10  and  12  feet. 

Engineer's  preliminary  estianate  of  total  cost,  including  engi- 
nwing,  $59,700. 
Contract  dated,  December  14,  1907. 
Work  commenced,  ilay  11,  1908. 
6 
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;  Work  completed,  November  11,  1908. 

j  Final  account,  $52,598.05. 

Contractor,  Stewart-Kerbaugh-Shanley  Co. 
Engineers  in  charge,  E.  H.  Stewart  and  T.  E.  Nichols. 
This  road  extends  from  the  corporation  line  of  the  village  of 
Norwich  westerly  to  the  hamlet  of  Preston.     The  macadam  surface 
is  8  inches  in  thickness  of  local  field  and  quarried  stone,  which  con- 
sists of  the  harder  srades  of  Oneonta  sand>stone. 


Cayuoa  Heuuits-Hanshaw  Corners  Road,  No.  606,  Tompkins 

County. 

Length,  2.12  miles. 

Width  of  macadam,  12  feet. 

Engineer\q  preliminary  estimate  of  total  cost,  including  engi- 
neering, $25,000. 

Contract  dated,  September  20,  1907. 

Work  commenced,  April  13,  1908. 

Work  completed,  November  7,  1908. 

Final  account,  $20,819.03. 

Contractor,  Stewart-Kerbaugh-Shanley  Co. 

Engineer  in  charge,  R.  E.  Swinncy. 

This  road  extends  northeasterly  on  a  new  location  from  a  junc- 
tion with  road  No.  336  to  a  junction  with  the  road  leading  to  the 
village  of  Aetna;  thence  easterly  on  said  road  to  the  four  cormM 
north  of  Forest  Home.  The  bottom  course  is  4  inches  in  thick- 
ness of  the  better  quality  of  the  Ithaca  shale  and  the  top  course  2 
inches  in  thi(»kne?s  of  imported  limestone  from  the  Blakeslee 
quarricj!. 

Trt'mansbuikj-Tthaca  Eoad,  No.  GIG,"  Tompkins  Couxty. 

Length,  8.(36  miles. 
M^idth  of  macadam,  14  feet. 

Engineer's  preliminary  ej^fimate  of  total  cost,  including  engi- 
neering, $94,500. 

Contract  dated,  September  20,  1907. 
Work  commenced,  IMay  11,  1908. 
Work  completed,  November  11,  1908. 
Final  account,  $97,643.20. 
(Contractor,  Stewart-Kerbaugh-Shanley  Co. 
Engineer  in  charge,  J.  11  Whipple. 
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This  road  extends  northwesterly  from  the  city  line  of  Ithaca  to 
the  corporation  line  of  the  village  of  Trumansburg.  The  macadam 
surface  is  6  inches  in  thickness,  laid  in  two  courses,  the  bottom 
course  being  4  inches  in  thickness  of  crushed  local  fieldstone  and 
the  top  course  2  inches  in  thickness  of  imported  limestone  from 
the  LeRoy  quarries. 

Granby  Road,  No.  653,  Oswego  County. 

Length,  5.06  miles. 

Width  of  macadam,  16  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  engi- 
neering, $63,200. 

Contract  dated,  December  18,  1907. 

Work  commenced.  May  11,  1908. 

Work  completed,  November  16,  1908. 

Final  account,  $56,046.64. 

Contractor,  Stewart-Kerbaugh-Shanloy  Co. 

Engineers  in  charge,  E.  M.  Babcock  and  E.  H.  Scheutzow. 

This  contract  provides  for  the  iraprovement  of  two  sections  of  road 
in  the  town  of  Granby,  one  section  extending  westerly  from  the  Ful- 
ton city  line  to  Bowens  Corners,  the  other  section  extending  southerly 
from  the  Fulton  city  line  on  the  river  road  to  Wilcox's  Comers. 
The  macadam  surface  is  6  inches  in  thickness,  laid  in  two  courses, 
the  bottom  course  on  the  Bowens  Corners  section  being  4  inches  in 
thickness  of  crushed  local  fieldstone  and  on  the  Wilcox's  Corners 
section  4  inches  in  thickness  of  imported  limestone.  The  top  course 
on  both  sections  is  2  inches  in  thickness  of  Little  Falls  syenite. 

CuiTTENANaO-ONETDA     (SeCTIOX    2)     RoAD,    Xo.     726,    ^IaDISOX 

County. 
Length,  7.53  mile?. 
Width  of  macadam,  12  and  16  feet. 

Engineer's  preliminary  estimate  of  t(4al   cost,  including  engi- 
ncKTing,  $89,250. 
Contract  dated,  Februarv  11,  1908. 
Work  commenced,  April  14,  1908. 
Work  completed.  December  16,  1908. 
Final  account,  $77,723.81. 
Contractor,  Stewart-Kerbaugh-Shanley  Co. 
Engineers  in  charge,  T.  F.  Xichol?  and  J.  F.  Maher. 
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This  road  extends  westerly  from  the  corporation  tax  district  of 
the  city  of  Oneida,  on  Lenox  avenue,  to  the  Seneca  turnpike ;  thence 
alon<r  the  Seneca  turnpike  to  the  Sullivan  town  line ;  also  including 
the  continuation  of  Peterhoro  street  in  the  village  of  Canastota  from 
the  corporation  line  of  Canastota  at  the  Seneca  turnpike  southerly 
to  the  Lincoln  town  line.  The  macadam  surface  is  6  inches  in 
thickness,  laid  in  two  courses,  the  bottom  course  being  4  inches  in 
thickness  of  imported  limestone  from  several  commercial  quarries 
and  the  top  course  2  inches  in  thickness  of  Little  Falls  syenite. 


Improvement  of  Public  Highways. 
JRecapitidcUion  of  Work  Done  to  Fehnuiry  17,  1909. 


COUNTY. 


Broome . . . 
Cnjnipi .  .  . 
Chpnanc^o. 
Cortland . , 
Jefferson . . 

I^wis 

Miidifion . . 

Oneida 

Onondafpi . 
Oswego . 


St.  L;\^Ti'nce. 

Seneca 

TioKa 

Tompkins 


Totals. 


Miles  under 

contract 

durine 

period 

ended 

February 

17.  1909. 


1.14 

4.88 
6.12 
5.79 
5.40 


5.02 

11.  as 

5  35 
5.12 
4.31 


5  23 


tiO.M 


Miles  of 
phms  and 
eHiimates 
completed 

prior  to 

September 

30,1908. 


91.48 
06.45 

101.01 
42.30 

108.04 
12.64 
29.49 

141.71 

110.06 
40  58 
75.71 
33.95 
16.  &5 
43.03 


910.10 


Miles  of 
plans  and 
estimates 
completed 

prior  to 
February 
17. 1909. 


91.48 
66.45 

115.39 
42.30 

117.25 
17.13 
31.88 

141.71 

121.80 
55  07 
82.00 
38. S2 
13.65 
43.03 


977.96 


Miles  of 

plans  and 

estimates 

completed 

during 

period 

ended 

February 

17.  1909. 


14.38 


9.21 
4  49 
2.39 


11.74 
14.49 

6.29 
4.87 


67.86 


Miles  of 

surveys 

made 

during 

period 

ended 

February 

17, 1909. 


6.19 
1.00 


2.95 


0.18 
"25! 19 


35.51 


Miles  of 
contracts 
completed 

prior  to 
September 

30,1908. 


36.84 
2.19 

25.69 
6.22 

39.92 

"2!i8 

38.83 

21.06 

9.63 


5.53 


188.09 


Miles  of 
contracts 
completed 

prior  to 
February 
17. 1909. 


57.47 
29.78 
37  75 
16  23 
55.74 


14.58 
73.83 
33  03 
19.58 


1.30 
21^20 


360.49 


Milraof 
contnrt.4 
completed 

during 

period 

ended 
Fobr'sry 
17,  1909. 


20.63 
27  50 
12.06 
10.01 
15.82 


12.40 

35.00 

11  97 

9  95 


1.30 

io.67 
172  40 


IX  COXCLUSIOX: 

The  Division  Engineer  desires  to  extend  earnest  thanks  to  the 
State  Engineer  and  Surveyor,  the  Deputy  and  Special  Deputy  State 
Eiigiricers,  to  the  Ke^ident  Engineers,  and  to  all  subordinate  officers 
and  employes  of  his  Department,  for  the  courtesy,  consideration  and 
snp])ort  in  the  discharge  of  his  official  duties. 

Very  respectfully  submitted, 

GLT  MOULTON, 

Division  Engineer, 
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The  Following  Statements  Show  the  ^ffAMES,  Rank  and 
Compensation  of  Engineebs  Employed  in  the  Middle 
Division  of  the  Department  of  the  State  Engineer  and 
Surveyor,  Together  with  Incidental  Expenses,  for  the 
Fiscal  Year  Ended  September  30,  1909. 


NAME. 


Guy  Moulton 

fVra  J.  Wagner... 

Fred  W.  Sarr 

D.E.  Whitford... 

David  R.  Lee 

LD.  Brownell 

R.R.  Stuart 

OairlF.  Hopstein.. 

W.  S.  Morris 

Geo. C.  H&nnon... 
Grove  V.  Furcbaae . 
Henry  L  Busett . . 
Frank  J.  Kennedy. 
Howard  U.  Lyon.. 
Harvey  Wagner. . . 
L  A  MacSweeney . 

J.  K.  Smith 

R.E.Gftmvan.... 

John  Connors 

Rudolph  Beigel... 
Clark H.  Norton.. 
F.  B.  Ostrander... 
L  W.  Moulton.... 
J.  Holden  Wilson.. 


Ordinary  liepairs  —  Erie  Canal. 

Chapter  465,  Lawb  of  1906. 


Diviaion  engineer 

First  resident  engineer. 
First  resident  engineer. 

Assistant  engineer 

Assistant  en^neer 

Aasistaat  en^neer 

Assistant  engineer 

Draftsnuin 

Rodman 

Rodman 

Chalnm&n 

Financial  clerk 

Financial  clerk 

Estimate  clerk 

Stenographer 

Inspector 

Axeman 

Axeman 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 


Rate  of 
compensation. 


$300  per  month 
250  per  month 
225  per  month 
6  00  per  day 
6  00  per  day 
6  00  per  day 
6  00  per  day 
5  00  per  day 
4  00  per  day 

4  00  per  day 
2  50  per  day 

5  00  per  day 
5  00  per  day 

150  per  month 
100  per  month 
4  50  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 


Services. 

$725  00 

250  00 

537  50 

624  00 

303  00 

252  00 

156  00 

135  00 

600  00 

48  00 

100  00 

390  00 

305  00 

225  00 

400  00 

31  50 

20  00 

600 

626  00 

158  00 

310  00 

160  00 

40  00 

600 

Livery 

Stationery  and  printing. . 

Fuel  and  li^t 

Postage 

Telephone  and  telegraph. 
Uiseellaneous 


Ineidenid  Expetua. 


Travel. 


$3  09 
0  09 
8.16 


8  13 
31  30 


16  58 


2  59 


$6,408  00         $78  94 


Total. 


$728  09 
250  09 
545  66 
624  00 
311  13 
283  30 
156  00 
135  00 
616  58 

48  00 
100  00 
390  00 
305  00 
227  59 
400  00 

31  50 

20  00 
600 
626  00 
158  00 
310  00 
160  00 

40  00 
600 


$6,486  94 


$7  50 
130  26 
272  92 
141  65 
313  29 
1.062  20' 


1.927  82 


Total. 


$8,414  76 
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Ordinary  Kepairs  —  Cayuga  and  Seneca  Canal, 


ChApter  465,  Laws  of  190a 


NAME. 


Guy  Moulton . . . 
David  R.Ue... 
L.D.  Brownell.. 
W.  S.  Saxton... 
Geo.  C.  Hannon . 
F.  A.  Gordon . . . 
Harry  C.  Smith . 
lLH.Boigeol.. 


Livery 

Miscellaneous. 


Total. 


Rank. 


Rate  of 
compensation. 


Division  engineer. . 
Assistant  engineer . 
Assistant  en^neer . 

Leveler 

Rodman 

Rodman 

Chainman 

Chainman 


$300  per  month 
6  00  per  day 
6  00  per  day 
4  50  per  day 
4  00  per  day 
4  00  per  day 
3  00  per  day 
2  50  per  day 


Services. 

$75  00 
60  00 
54  00 
40  59 
36  00 
24  00 
15  00 
750 

Travel. 


InciiUnt^  Expiiuc*. 


$312  00 


13  08 
75  10 


$78  18 

S21  50 
S9'c 


ToUl. 


$78  08 
135  10 
M  00 
40  50 
36  00 
24  00 
15  00 
750 


$380  18 


30  43 


$120  CI 


Ordinary  li p pairs -- Blade  Biver' Canal. 

Chapter  466,  Laws  of  1908. 


NAME. 

Rank. 

Rate  of 
compensation. 

Services. 

Travel. 

TotoL 

L  D  Brownell 

\s^tant  raidneer 

$6  00  per  day       $156  00 

$7  5( 

$163  56 

Miscdlaneous 

Incidental  Experua. 

$1  07 

1    7 

Total 

$164  63 

Consiniciion  of  Barge  Canal  —  Erie  Canal. 

Chapter  147,  Laws  of  1903. 


NAME. 


Guy  Mo'.ilton 

Henry  B.  Brewstw. 

Fred  J.  Wngncr 

L.  C.  Hiilburd 

W.  H.  Van  Wie. . . . 

Edwin  Styring 

Carl  L.  Bannister . . 
ChflH.  W.  Co!*teilo.  . 
George  H.  Briggs.  . 

W.  J.  D'irkan 

Dttniel  B.  Donovan. 
Lo'iis  A.  Burns  . . . 
Cluis.  H.  Rogers . . . 

NY.  A.  Lafler 

H.  C.  Smith 

Arthur  G.  Crysler.  . 
G.  W.  Stirkney .  . . . 
P.  F.  MK'lellan .  . . . 
D.  C.  Wedgeworth. 
Waldo  G.  Wildes... 


Rank. 


Division  engineer 

Division  engineer 

First  resident  engineer . 
Resident  engineer .... 
Resident  engineer .... 
Resident  engineer .... 
Assistant  engineer .... 

Assistant  engineer 

Ajwistant  engineer .... 

.\ssLHtaDt  enjpneer 

Assistint  enfpneer. . .  ■ 
Assistant  engineer .... 
Assistant  engineer .... 
Aissistint  engineer .... 
Aiwiatant  engineer .... 
AssisUint  engineer. . . . 
.\s3istant  engineer .... 
Assistant  engineer .... 
AssisUint  engineer .... 
Assistant  engineer 


Rate  of 
compensation. 


$300  per  month 

300  per  month 

250  per  month 

200  per  month 

200  per  month 

200  per  month 

6  00  per  day 

6  00  per  day 

5  00  per  day 

5  00  per  day 

6  00  per  day 
6  00  per  day 
6  00  per  day 
6  00  per  day 

5  50  per  day 

6  00  per  day 
6  00  per  day 

5  00  per  day 

6  00  per  day; 
6  00  per  day! 


Services. 


$1.754  03 

438  70 

2,440  00 

1.761  29 

644  51 

400  00 

1.878  00 

1,702  00 

1,565  00 

1.565  00 

1,878  00 

1.878  00 

1.710  00 

1.722  00 

1.648  I 

1,878  00 

558  00 

295  00 

1.944  00 

1.716  00 


Travel. 


$290  38 

73  42 

371  30 

216  60 

115  39 

41  41 

49  99 

778  32 

1.224  67 

764  40 

532  04 

11  99 

140  40 

296  27 

144  78 

643  66 

2  40 

97 

58  82 

378  80 


TotiL 


32 
67 


$2,044  41 

512  12 

2.811  30 

2.077  98 

759  90 

441  41 

1,«27  99 

2,480 

2.790 

2.329  40 

2,410  04 

1.889  99 

1.850  40 

2,018  27 

1.793  28 

2,521  65 

560  40 

295  97 

2,002  82 

2.094  89 
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Construction  of  Barge  Canal  —  Erie  Canal — {Continued), 


NAME. 


Edwud  M.  Ellis 

J.  G.  Pklmer 

R.R.Sti;art 

DtTidR,Lee 

LD.  Browndl 

Qisi.  Donohue 

Archil.  Snow 

H.  W.  Bcnkart 

D.J.  Levinaoo 

E.  J.  Berry 

Foster  B.  Oocker 

Q.  C  InBersoll 

Vum  R.  FhiUipe 

ILW.Q.dy 

Grarge  YaYitrainis . . . 

N.ItlfeLoud 

J.  B.  Whipple 

A.  W.  Smith 

W.  S.  Saiton 

JolmF.GreathaKi... 

ILD.Eveil 

A.B.Cidebec 

Inrin  S.  Badoer 

Reynold  W.Smith... 

Pkker  C.  Gallup 

Geo.  H.  Thomas 

J«n7  P.  Lynch 

Geo.  C.  Hannon 

John  A.  Sknt 

ArthurT.  lladnon... 
hiring  H.  Smollwood . 

W.  8.  MoniB 

A.B.Cudebec.; 

J.F.Mfther 

P.H.  Bvdd 

F.  A.  Gordon 

Sewaid  D.  Hendricks. 

Q.A.  Piyne 

Henry  C.  little 

P.K.  iJchthall 

HamrC.  Smith 

ILH.BQigeol 

L  KiTtnagh 

F.M.  Fuller 

Grove  V.  Purchase . . . 

H.P.O'Bryan 

Frank  Lilts 

Don  A.  Wilcox 

J.C.  Adana 

John  J.  Gawktna 

HovaidU.  LyoR 

Hennr  L.  Bassett 

IVsak  J.  Kennedy..., 

Harv^  Wagner 

L  J.  Miilhauser 

Alberto.  Card 

R.lf.FVaser 

Gtfl  F.  Hopstetn 

ItK.  Sheldon 


Rank. 


,1 


aj.O'Nell. 

Oam.  G.  Lampheee. 

C.H.llatti80D 

W.J.  Kelly 

S.M.Stvart 

W.N.  Ditcher 

L.  A.  MaeSweeney. 
Geo.  F.Wilcox.... 
fl.  W.  Stoneburg. . . 
M.V.  McCoy. 
W.H.Run<Ue. 


QMarSvenson 

^nci  Keating. . . . 
William  Furman . . 
Junes  H.MeC^be. 


Assistant  engineer . . 
Assistant  en^neer. . 
Assistant  engineer . . 
Assistant  engineer . . 
Assistant  eng^eer . . 

Levtler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman .• 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodnuin 

Rodman 

Rodman 

Rodman 

Rodman 

Chainman 

Chainman 

Chainnuui 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Estimate  clerk 

Financial  clerk 

Financial  clerk 

Stenographer 

Stenografrfier 

Draftsman 

Draftsman 

Draftsman 

Draftsman 

Draftsman 

Tracer 

Inspector 

Inspector 

Inspector 

Inspector 

Inspector 

Inspector 

Foreman  of  barings. 
Foreman  of  borings. 

Boatman 

Boatman 

Boatman 

Boatman 

Boatman 


Rate  of 
compensation. 


Servioea. 


$6  00  per  day 
6  00  per  day 
6  00  per  day 
6  00  per  day 
6  00  per  day 
4  50  per  day 
4  50  per  day 
4  50  per  day 

4  50  per  day 

5  00  per  day 
5  00  per  day 
4  50  per  day 
4  50  per  day 
4  50  per  day 

4  60  per  day 

5  00  per  day 

4  60  per  day 

5  00  per  day 

4  50  per  day 

5  00  per  day 
4  50  per  day 
4  50  per  day 
3  50  per  day 

3  50  per  day 

4  00  per  day 
4  00  per  day! 

3  50  per  day 

4  00  per  day 
3  50  per  day 

3  50  per  day 

4  00  per  day 
4  00  per  day 
4  00  per  day 
4  00  per  day 

3  50  per  day 

4  00  per  day 
3  50  per  day 

2  50  per  day 

3  00  per  day 

2  50  per  day 

3  00  per  day 

2  50  per  day 

3  00  per  day 
2  50  per  day 

2  50  per  day 

3  00  per  day 
3  00  per  day 
3  00  per  day 

3  00  per  day 

2  50  per  dav 
150  per  month 

5  00  per  day 
5  00  per  dnv 

100  per  month 

83  33  per  month 

5  00  per  day 

4  50  per  day 

5  00  per  day 
5  00  per  dny 
5  00  per  dav 

75  00  per  month 

4  50  per  day 

5  00  per  day 
5  00  per  day 
4  00  per  day 
4  50  per  dny 

3  50  per  day 

4  00  per  day 
3  50  per  day 
3  00  per  day 
3  00  per  day 
3  00  per  day 
3  00  per  day 
3  00  per  day 


11.445 
1.025 
786 
90 
42 
1,408 
1.408 
256 
1.408 
1.786 
1.501 
265 
261 
1.413 
355 
1.565 
616 
1.130 
949 
655 
279 
171 
1.099 
1.068 
1.167 
1,264 
157 
408 
1,099 
1.067 
1,312 
344 
732 
624 
535 
808 
346 
717 
493 
670 
933 
391 
474 
786 
105 
807 
783 
684 
273 
262 
75 
515 
65 
500 
408 
1.409 
1.322 
1.320 
1,525 
1.559 
350 
445 
978 
1.620 
132 
45 
133 
466 
24 
288 
9.'» 
288 
237 
237 


Travel 


00 

00 

00 

00 

00 

50 

50 

50 

50 

00 

50 

50 

00 

00 

50 

00 

50 

00 

50 

00 

00 

00 

00 

50 

50 

00 

50 

00 

00 

50 

00 

00 

50 

00 

50 

00 

50 

50' 

OOl 

00< 

00 

50 

00 

00 

00 

00 

00 

00 

00 

50 

00 

00 

00 

00 

32 

00 

00 

00 

00 

00 

81 

50 

00 

00 

00 

00 

00 

00 

50 

00 

00 

00 

00 

00 


1104  06 

264  46 

40  44 

85 


391  42 


61  83 


69 


63  75 


46  19 


86  20 


Total. 


8  67 


49  08 


38  90 


191  241 
64  49! 


60  381 


250  21 


11.649  06 

1.279  46 

826  44 

90  86 

42  00 

1.799  93 

1.406  50 

266  50 

1,406  50 

1.836  83 

1,501  50 

266  19 

261  00 
1.413  00 

356  60 

1.628  76 

616  60 

1.176  19 

949  50 

666  00 

279  00 

171  00 

1.099  00 

1.088  50 

1.167  50 

1.860  20 

167  60 

416  57 

1.099  00 

1.067  50 

1.312  00 

393  06 

732  50 

624  00 

635  50 

806  00 
346  50 
717  50 
531  90 
570  00 
933  00 
391  50 
474  00 
786  00 
106  00 

807  00 
783  00 
684  00 
273  00 

262  50 
75  00 

616  00 

65  00 

500  00 

406  32 

1,409  00 

1.322  00 

1.511  24 

1.589  49 

1,559  00 

350  81 

506  88 

978  00 

1.620  00 

132  00 
45  00 

133  00 
716  21 
.24  50 
288  00 
939  00 
288  00 
237  00 
237  00 
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Construction  of  Barge  Canal  —  Erie  Canal — (Continued). 


NAME. 


A.  H.  Wltbey 

Chaa.  RoKers 

John  J.  Gawkins . . . .  ■ 

G.  L.  Gollands 

Geo.  E.  Sweeting 

Ward T.  Marriott.... 

John  J.  Phalan 

Howaxd  W.  Lof tu8 . . . 

Fred  W.Harvey 

R.  E.  Gallivan 

Frank  Laybum 

William  Tanner 

Warren  E.  Milea 

Fred'k  R.  Slmmonds. . 

L.  W.  Moulton 

BcrtForbe8 

Harry  March,  p 

Carl  L.  Slocum 

Michael  McAndrews . . 

0.  D.  HoUcnbcck 

F.  B.  Ostrander 

Joseph  Reh 

Clinton  S.  Hunt 

Wm.  Farrier 

Spencer  B.  Randall. . . 

William  Bird 

John  Kelly 

Joseph  E.  Quinn 

George  Grogan 

James  Ward 

Donald  Cameron 

Clarence  Phelps 

D.J.  McCarthy 

Martin  Mnlia 

J.  L.  Curtin 

T.  E.  Gaynor 

Daniel  Goodwin 

Bernard  MxTphy 

Joseph  Daley 

Chas.  Dulcy 

Elmer  Filkina 

Joseph  Ruck 

J.H.Wilson 

T.  J.  Aldcom 

Parson  Derrick 

Peter  Kappesser 

Bird  D.  Knccland 

Sylvester  Willse 

^as.  Renting 

M.  C.  Plunkett 

John  E.  Smith 

Frank  O'Brien 

James  H.  McCabe 

Joseph  F.  O'Brien.... 

Frank  Douglass 

W.J.  Rynn 

Clark  H.  Norton 

John  C.  FitMimmons . 

John  G.  Nestle 

Alfrtd  White 

A.J.Keller 

James  Smith 

Chas.  Knit  tie 

W.  H.Wright  • 

Stanley  Kvenden 

John  fcnbeck 

Marie  Brandt 

D:iniel  Brown 

Chns.  Bourke 

Frank  Bums 

John  Carroll 

John  Chamberbin 

W.T.Crlll 


Boatman . . . 
Boatman . . . 

Axeman 

Axeman . . . . 

Axeman 

Axeman 

Axeman... . 
Axeman.... 

Axeman 

Axeman 

Axeman 

Laborer . . . . 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer . . . . 

Laborer 

Laborer . . . . 
Labc»%r. ... 

Laborer 

Jjaborcr 

Laborer 

Laborer 

Laborer 

Laborer . . . . 

Laborer 

Laborer 

Laborer . . . . 

Laborer 

Laborer . . . . 
Laborer . . . . 
Laborer .  . . . 
Laborer . . . . 
Laborer .  . .  , 

Laborer 

Laborer . . , . 
Laborer . . . . 

Laborer 

Laborer . . . . 
Laborer .  . . . 
Laborer . . . . 
Laborer . . . . 

Laborer 

Laborer . . . . 
liflborcr . . . . 

Laborer 

Laborer 

Laborer . . . . 
Laborer. . . . 
Laborer . . . . 
Laborer . . . . 
Laborer . . . . 

Laborer 

linborer. . . . 

Laborer 

Laborer . . . . 

Laborer 

Laborer . . . . 

Laborer 

Laborer . . . . 
Laborer . . . . 
Laborer. .. . 
Liiborer .  . . . 
Gage  reader 
Gage  reader 
Gage  reader 
Gage  reader 
Gage  reader 
Gage  reader 
(lage  reader 


Rite  of 
compensation. 


S3  00  per  day 
3  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day; 
2  00  per  dayi 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  p?r  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  p3r  day 
2  00  per  day 
2  00  per  diiy 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  p?r  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
■  2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day  | 
2  00  psr  day  I 
2  00  per  day 
2  00  per  day 
2  00  per  day! 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
7  00  per  month 
7  00  per  month 
5  00  per  month 
5  00  per  month 
7  00  per  month 
5  00  per  mouth 
7  00  per  month 


Services. 


$447  00 

387  00 

416  00 

630  00 

602  00 

626  00 

626  00 

372  00 

52  00 

52  00 

72  00 

262  00 

260  00 

264  00 

72  00 

190  00 

186  00 

132  00 

176  00 

122  00 

204  00 

414  00 

168  00 

406  00 

420  00 

336  00 

114  00 

174  00 

558  00 

174  00 

128  00 

300  00 

174  00 

174  00 

104  00 

104  00 

104  00 

104  00 

104  00 

104  00 

104  00 

104  00 

116  00 

296  00 

42  00 

100  00 

30  OG 

30  OG 

434  00 

90  OC 

26iOC 

30  00 

174  00 

448  00 

174  00 

294  00 

106  00 

178  001 

16  001 

70  00 

192  00 

104  00 

176  00 

62  00 

24  00 

52  00 

84  00 

84  00 

60  00 

60  00 

84  00 

60  00 

84  00 


TraveL 


10  75 


Total. 


00 
00 


$447  00 

387  00 

416  00 

630  00 

602  00 

626  00 

626  00 

372  00 

52  00 

52  00 

72  00 

262  00 

260  00 

264  00 

72  00 

190  00 

186  00 

132  OO 

176  00 

122  00 

204  00 

414  00 

168  00 

406  00 

420  00 

336  00 

114  00 

174  00 

558 

174 

128  00 

300  00 

174  00 

174  00 

104  00 

104  00 

104  00 

104  00 

104  00 

104  00 

104  00 

104  00 

116  00 

290  00 

42  00 

100  00 

30  75 

30  00 

434  00 

30  00 

264  00 

30  00 

174  00 

448  0$ 

174  0$ 

294  00 

106  00 

178  00 

16  00 

70  0$ 

192  00 

104  00 

176  00 

62  00 

24  00 

52  00 

»4  0$ 

84  00 

60  00 

60  00 

84  00 

60  00 

84  00 
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Construction  of  Barge  Canal  —  Ey'ie  Canal — (Conclitded), 


NAME. 


Geo.  CoTell 

Geo.  W.  Graves 

W.  Van  Kirk. 

W.  B.  Defmpsey 

A.  H.  O'Reil^.* 

A.  Dement 

£.  A.  Evans 

Adniram  Hart 

KarlH«tch 

Albert  Bain 

Griff  G.  Williams 

UW.McHenry 

Bessie  C.  Kellogg 

H.T.  Mason 

W.H.Dunn 

B.W.  Hawley 

E..\.  Hurlbut 

Chris.  Hannon 

J.H.Rupert 

Frank  Shane 

Mel  via  B.  Smith 

W.  Van  Kirk 

Henry  Straub 

Soioinon  Walts 

John  P.  Watts 

Luke  McBenry 

F.  V,  Voorhees 

Chas.  Bnnnoek 

LW.  Moulton 

JohnPhUbps 

Maria  Powell 

WUiiamP^tUe 

MarkQuimbv 

Horaee  W.  Uajnaes — 

Robert  H.  Ogle 

Mn,.A.H.  Hoffmeister. 

W.M.  Hubbard 

Ed  Jones 

Mark  Kennedy 

Loub  Mc.Arthur 


Gage  reader. 
Gage  reader. 
Gage  reader. 
Gage  reader. 
Gage  reader. 
Gage  reader. 
Gage  reader. 
Gage  reader. 
Gage  reader. 
Gage  reader. 
Gage  reader. 
Gage  reader. 
Gage  reader. 
Gage  reader. 
Gage  reader. 
Gage  reader. 
Gage  reader. 
Gage  reader. 
Gage  reader. 
Gage  reader. 
Gage  reader. 
Gage  reader. 
Gage  reader. 
Gage  reader. 
Gage  reader. 
Gage  reader. 
Gage  reada. 
Gage  reader. 
Gage  reader. 
Gage  reader. 
Gagft  reader. 
Gage  reader. 
Gage  reader. 
Gage  reader. 
Gage  reader. 
Gage  reader. 
Gage  reader. 
Gage  reader. 
Gage  reader. 
Gage  reader. 


Rate  of 
oompensatioB. 


15  00 


7 
5 

7 
7 
7 
5 
5 
7 
5 
7 
7 
7 
7 
5 


00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 


10  00 


7 
4 

5 
5 
7 
5 
7 
7 
5 
7 


00 
00 
00 
00 
00 
00 
00 
00 
00 
00 


10  00 
10  00 


6 
6 
7 
5 
5 


00 
00 
00 
00 
00 


10  00 


00 
00 
00 
00 
00 


10  00 


per  month 
.per  month 
per  month 
per  month 
per  month 
per  month 
per  month 
per  month 
per  month 
per  month 
per  month 
per  month 
per  month 
per  month 
per  month 
per  month 
per  month 
per  month , 
per  month  | 
per  month 
per  month 
per  month 
per  month 
per  month 
per  month ' 
per  month ' 
per  month 
per  month 
per  month 
per  month 
per  month 
per  month 
per  month 
p«  month 
per  month 
per  month ; 
per  month 
per  month 
per  month 
per  month 


Services. 

Travel. 

$10  00 

10  84 

500 

84  00 

2  56 

2  56 

60  00 
60  00 
14  00 
8  17 
84  00' 
18  751 
51  25 
70  00 
50  00 
20  00 

42  00 
38  42 
60  00 
60  00 
36  00 

500 
84  00 
84  00 
60  00 
14  00 
20  00 
60  00 

43  30 
72  00 
84  OG 
60  00 
60  00 
20  00 
10  83 
84  00 
60  00 


50  oo: 

60  00; 
120  OOl 


Total. 


110  00 
10  84 

500 
84  00 

2  56 

2  56 
60  00 
60  00 
14  00 

8  17 
84  00 
18  75 
51  25 
70  00 
50  00 
20  00 

42  00 
33  42 
60  00 
60  00 
35  00 

500 
84  00 
84  00 
60  00 
14  00 
20  00 
60  00 

43  90 
72  00 
84  00 
60  00 
60  00 
20  00 
10  83 
84  00 
60  00 
50  00 
60  00 

120  00 


laatruments  and  tools. 
Office 


Incidental  Expenses. 


198.720  34  $7,939   60 


rent. 


$379  22 

867  00 

Faelaadlii^t 636  6£ 

PtaUonery  and  printing 284  67 

Fbstage » . . . .  261  97 

Telephone  and  telegraph 643  88 

MMcellaneous 7.113  49 


ToUl. 


$106,66003 


10,186  36 


1116.846  39 


Construction  of  Barge  Canal  —  Oswego  Canal, 

Chapter  147.  Laws  1903. 


NAME. 

• 

Rank. 

Riit?  of 
compsnsation. 

8er\ices. 

Guy  Moulton 

IMviaion  enaineer 

1300  00  per  month       $736  30 
300  00  per  month         100  00 

Division  engineer 

T.  M.' Ripley'. . 

Resident  enidneer 

200  00  per  month     2 . 400  (X) 

Edwin  Styring 

Resident  en^neer 

200  00  per  month 

2.000  00 

Total. 


$775  57 
100  00 
185  99  2.585  99 
9  lOi  2.009  10 
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Construdion  of  Barge  Canal  —  Oswego  Canal — (Cantinued). 


NAME. 


GeoTRe  H.Haley... 
GeoitEe  H.  Thomson 
Georne  C.  Andrews. 

ILD.  Ewill 

H.  H.  Brown 

D.  H.  Jidson 

Frank  H.  Flint... 

R.  E.  Swinney 

W.S.  Morris 

Geo.  C.  Hannon — 

E.  A.  Dollard 

R.  E.  Drake 

W.C.R.Pyne 

W.  H.Hilbora 

L  KavaQai^ 

J.  C.  Adaitts 

L.  H.Rutherford.. 

L.Y.  Meneely 

Frank  W.  Donovan 
Henry  L.  Bn»ett. . 
Frank  J.  Kennedy., 
Harvey  Wagner.... 

LeoB.  Seiflel 

S.  P.  Van  Waters.. 
Carl  F.  Horatein . . . 
Henry  A.  J.  Castor. 
V.  M.McConnen... 

Harry  Kehoe 

C.  H.  Mattison 

W.N.  Ditcher 

L.  A.  MiicBwceney . 
A.  H.  HoIIenbeck. . 

W.A.Walter 

M.V.  McCoy 

Thoe.  B.  Bowes 

WUliamR.  Kelly... 
Thomas  Redmond . . 
A.  J.  Brosnehan  — 
William  Craham... 

F.  W.  Donovan  — 
Thomas  Keating. . . 
Alfred  Moosbrugger 

W.J.Carey 

Firank  Layb*  m  — 
Geo.  E.  Sweeting... 

John  Kelly 

Edward  J.  Igoe. . . . 

Alfred  Moran 

John  W.  Aidlin... 

Guy  W.  Jones 

aark  H.  Norton .  . . 
F.  B.  Ostrandcr.... 

John  LoPgway 

John  E.  Smith 

W.A.Shaw 

Bird  D.  Kneeland.. 
Sylvester  Wlllse.... 

M.C.  Plunkett 

Joseph  Griffin 

Frank  O'Brien 

James  Kenyon 

James  Mehegan 

J.  W.  Main 

J.  W.  Howard 

Thomas  Dunn 

John  W.  Smith... 
Frank  M.  Hi'ghcs. . 

Geo.  Archambo 

J.  M.  Johnson 

Samuel  Purdy 

Smith  Sharp 

Roy  L.  Smith 

UD.  Sterling 


Rank. 


Assistant  enioneer. 
Assistant  engineer. 
Assistant  engineer . 
Levflr 


T 

Leveler 

Lev«l(r 

Levder 

Levtlrr 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Chainman 

Chianman 

Chianman 

Chainman 

Chainman 

Financial  clerk 

Financial  ckrk 

Stenographer 

Stenographer 

Stenographer 

Dl^afisman 

Draftsman 

Draftsman 

Draftsman 

Inspector 

Inspector 

Inspector 

Inspector 

Inspector 

Foreman  of  borings. 
Foreman  of  borings. 

Boatman 

Boatman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Laborer 

Laborer 

Labsrer 

Laborer 

Laborer 

Laborer 

Laborer 

Luborcr 

Laborer 

Lalxjrcr 

Laborer 

Laborer 

Laborer 

Laborer s 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Gage  reader 

Guge  reader 

Gage  reader 

Guge  reader 

Gage  reader 

Gage  reader 

Gage  reader 


Rate  of 
compensation. 


$6  00  per  day 
6  00  per  day 
0  00  per  day 
4  50  per  day 
4  fiO  per  day 
4  SO  per  day 
4  £0  per  day 
4  50  per  day 
4  00  per  da> 
4  00  per  day 
8  60  per  day 

3  60  per  day 

4  00  per  day 
3  50  per  day 
3  00  per  da> 

3  00  per  day 
2  50perda> 
2  50  per  day 

2  50  per  day 

5  00  per  day 
5  00  per  day 

100  00  per  month 

50  00  per  montb 

50  00  per  montb 

5  00  per  day 

4  50  per  day 
4  00  per  day 
4  50  per  day 
4  50  per  day 
4  50  per  day 
4  50  per  day 
4  50  per  day 
4  50  per  day, 

3  50  per  day, 
3  50  per  day! 
3  00  per  day; 
3  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day. 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day, 
2  00  per  day 
2  00  per  day 
2  00  p?r  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 

12  00  per  month 
6  00  per  montb 
5  00  per  montb 
5  00  per  montb 
5  00  per  month 
5  00  per  month 
5  00  per  month 


Scsrvices. 


S2.010 
1.878 

1  «o4o 

1.152 

1.458 

1.444 

1.228 

1,201 

372 

152 

1.123 

213 

1.241 

203 

453 

123 

845 

150 

107 

265 

25 

100 

400 

116 

75 

1,342 

228 

1.372 

81 

1.280 

40 

1.303 

1.422 

332 

38 

291 

288 

396 

548 

648 

680 

302 

396 

24 

60 

96 

858 

216 

310 

52 

52 

66 

80 

158 

144 

84 

142 

196 

24 

186 

180 

20 

16 

22 

22 

144 

72 

30 

20 

60 

60 

60 


OC 

OC 

OC 

OC 

00 

50 

5( 

6C 

OC 

OC 

5C 

50 

50 

OG 

OC 

OG 

OC 

OC 

50 

00 

00 

OC 

OC 

12 

00 

50 

00 

50 

00 

00 

50 

50 

50 

50 

50 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

OC 

00 

00 

00 

00> 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 


Travel. 


121  25 

357  66 

32  21 


63S 
000 


13  3C 


13  55 


80  61 


ToUL 


S2.031  25 
2.23S66 
1.8S0  21 
1.152  00 
1.458  CO 
1.444  SO 
1.228  50 
1,201  SO 
378  33 
152  00 
1.123  50 
213  50 
1.241  50 
203  00 
453  00 
123  00 
845  00 
150  00 
107  50 
266  00 
25  00 
100  00 
400  00 
116  12 
88  30 
1.342  50 
228  00 
1.372  50 
94  55 
1,280  00 
40  50 
1.363  50 
1.422  50 
422  11 
38  50 
291  00 
288  00 
388  00 
066  00 
548  00 
648  00 
680  00 
302  00 
396  00 
24  00 
50  00 
96  00 
358  00 
216  00 
310  00 
52  00 
52  00 
66  00 
80  00 
158  OO 
144  00 
84  00 
142  00 
196  00 
24  00 
186  00 
180  00 
20  00 
16  00 
22  00 
22  00 
144  00 
72  00 
30  00 
20  00 
60  00 
60  00 
60  00 


Middle  Division  :  Engineebino  Expenses. 
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Constrxiciion  of  Barge  Canal  —  Oswego  Canal — {Concluded), 


NAME. 

Rank. 

Rate  of 
compensation. 

Services. 

Travel. 

• 

D.  D.Tompkiiu 

.irthir  C.  OweoB 

Gjg3  r9adsr 

$5  00  pzr  month 
5  00  p3r  month 
5  00  p3r  month 

loO  00 
40  00 
30  00 

Gig3  reader 

B.M.Wa«)x 

Gjiiie  readsT 

FJton  livery  Co 

$3  00 

Total. 


$60  00 

40  00 

30  00 

300 


Instruments  and  toob . . 
Statiooery  and  printing. 

Fuel  and  light 

Postage. 


InddtnUd  Exptn»t». 


$38,274  42 


OfBeerent 

Tekphone  and  telegraph. 
MisealJaiBeoas 


$771  27  $39,045  60 

$200  46 

66  16 

214  52 

75  75 

689  96 

186  07 

1.340  82 

2,773  74 

TotiJ ;$tl  ,819  43 


Improvement  of  Ptiilic  Highways, 

Chapter  115.  Laws  of  1898,  and  amendatory  laws. 
(From  October  1, 1908,  to  February  17, 1903.) 


NAME. 


Hennr  B.  Brewster 

Guy  Moulton 

FhrfW.SoiT 

R.  J.  Marcher 

H.E.  Smith 

Geo.  R.  Winalow 

UCHuIbyrd 

W.H.VanWle 

Guy  H.  Miller 

ftank  W.  Bristow 

L-D.  Brownell 

Joseph?.  Bums 

J.  Otis  Burt 

R.  V.Collins 

Louis  Garbi,  Jr 

David  R.  Lee 

F.F.MUfer 

CJ.Mvcrs 

A.  L  Northrup 

0.  M.  Severson 

Wm.  H.  Snyder 

J.N.  Slater 

Fred'k  S.  Strong 

Spencer  J.  Stewart 

EnwwmH.  Stewart... 

Nathan  E.  Young 

T.F.Nichob 

HamyF.Hawlcy.... 

p.E.Wliitfard 

Geo.  W.  Bradley 

James  Dollaid 

Edward  M.  Ellis. .  .. 
9»pinE.C.  Harris... 
Bobert  B.  Hoadley,  Jr. 

J-M.  Howard 

^^B.  McDonald.. 

R.E.  Miller 

C.  D.  Murray 

|»««iMD.RIngwood.. 

A.LSay«r 

H-R.Starbird 

FnukCToUes 


Rank. 


Division  engineer 

Diviston  en^^eer 

First  resident  engineer . 

Resident  enf^neer 

Resident  engineer 

Resident  eni^neer 

Reiddent  engineer 

Resident  engineer 

First  assistant  engineer 

Assistant  engineer 

Assifltant  engineer 

Assistant  en^neer 

Assistant  engineer 

Assistant  engineer 

Assistant  engineer 

Assistant  engineer 

Assbtant  engineer 

.Assistant  en^neer 

Assistant  en^neer 

Assistant  en^neer 

Assistant  engineer 

Assistant  engineer 

Assistant  en^neer 

Assistant  en^neer 

Assistant  enpneer 

Assistant  en^eer 

.Ass'stant  engineer 

Assistant  en^neer 

Assistant  en^neer 

Assistant  engineer 

Assistant  engineer 

Assistant  engineer 

Assistant  engineer 

Assistant  en^neer 

Assistant  engineer 

Assistant  en^ecr 

Assistant  engineer 

Assistant  engineer 

Assistant  en^neer 

Asristant  en^neer 

As^tant  en^neer 

Assistant  en^neer 


Rate  of 
compensation. 


$300  00  per  month 
300  00  per  month 
225  00  per  month 
200  00  per  month 
200  00  per  month 
200  00  per  month 
200  00  per  month 
200  00  per  month 
7  00  per  day 
6  00  per  day 
6  00  per  day 
6  00  psr  day 
6  00  per  day 
6  00  per  day 
6  00  per  day 
6  00  per  day 
6  00  per  day 
6  00  per  day 
6  00  per  day 
6  00  per  day 
6  00  per  day 
6  00  per  day 
6  00  per  day 
6  00  per  day 
6  do  per  day 
6  00  per  day 
6  00  per  day 
6  00  per  day 
6  00  per  day 
5  00  per  day 
5  00  per  day 
5  00  per  day 
5  00  per  day 
5  00  per  day 
5  00  per  day 
5  00  per  day 
5  00  psr  day 
5  00  per  day 
5  00  per  day 
5  00  per  day 
5  00  i>er  day 
5  00  per  day 


Services. 

$400  00 

75  00 

499  11 

921  43 

921  43 

921  43 

638  71 

282  70 

882  00 

474  00 

486  00 

720  00 

588  00 

744  00 

762  00 

240  00 

702  00 

726  00 

732  00 

366  00 

756  00 

774  00 

840  00 

798  00 

750  00 

750  00 

174  00 

720  00 

318  00 

600  00 

605  00 

190  00 

600  00 

630  00 

285  00 

285  00 

300  00 

290  00 

285  00 

320  00 

600  00 

305  00 

Travel. 


$163  88 

"'18392 

90  35 

46  52 

78  93 

70  16 

19  89 

353  49 

227  74 

50  00 

50  66 

15  34 

105  46 

154  68 

5  55 

38  06 

52  51 

201  36 

9  11 

36  57 

149  83 

266  62 

143  85 

204  60 

52  48 

3  60 


131  78 
8  05 
405 
5  60 

22  00 

25  30 
2  40 

74  15 

26  95 

'32597 

482  37 

32  74 


Total. 


$563  88 

75  00 

683  03 

1.011  78 
967  95 

1.000  36 
708  87 
302  59 

1,235  49 
701  74 
536  00 
770  66 
603  34 
849  46 
916  66 
245  56 
740  06 
n8  5l 
933  36 
375  11 
792  57 
923  83 

1.106  62 
941  85 
954  60 
802  48 
177  60 
720  00 
318  00 
731  78 
613  05 
194  05 
605  60 
652  00 
310  30 
287  40 
374  15 
316  95 
285  00 
645  97 

1,082  37 
337  74 


I 


I  • 
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Improvement  of  Public  Highways — (Continued). 


NAME. 


W 
B. 

A. 
G. 
F. 
C. 

8. 


S.  M.  Wilbcck 

L.  H.  Mnrsland 

P.F.  McCillan 

Rexf ord  Lyon 

Roy  F.Hall 

L.  L.  (iruham 

Louis  Oppenheim .  . . . 

R.  E.  Swinney 

J.B.Whipple 

H.  W.  Bcnkart 

ChM.C.  Ousel 

E.  A.  Dahmen 

C.  F.  deCleroq 

W.  W.  Ewell 

B.  J.  Finch 

D.  W.  ChAtDberialn... 

F.  H.  Flint 

W.  S.  Saxton 

Geo.  Yn vTOumis 

Geo.  J.  Goehl 

C.  R.  Madden 

John  Duignan 

D.  B.  Stitt 

L.  A.  MacSweeney . . . 

E.  W.  Paraona 

G.  H.  Mattison 

M.  D.  PouUen 

W.  E.  McNaaser 

R.  GPtllett 

J.  O'Brien 

D.  laenhour 

J.  Adams 

F.  WUcox 

H.  Mongin 

W.  Johnson.. 

A.  PaitenoD 

Chaa.  H.  Roberts 

A.  H.  Scheutxow 

D.  R.  Thornton 

T.  M.  Lawrence 

A.  M.  MrEnerey 

W.J.WUda 

Don  A.  Wilcox 

D.  a  Willaon 

D.  J.  FltxKcrald 

Ll  M.  Cowcn 

James  J.  Keenan 

H.  L.  Whitney 

B.  A.  Redington 

H.  G.  HotchkiaB,Jr... 

J.  Ci.  Wynkoop 

L.  Holmes 

S.  H.  DePuy 

WardJ.Hager 

H.B.  Hoyt 

A.  E.  Upson 

Geo.  C.  Hannon 

J.  F.  Maher 

F.  A.  Crordon 

E.  DcV.  Kflly 

Wm.  a.  Morris 

Jacob  A.  Krhardt. . . . 

W.  C.  Slayton 

George  ('.  House 

Rl).  Wi^well 

Geo.  W.Wright 

W.  A.  Sprlman 

A.  B.  Ciidelxrc 

Sampson  Brrtthcimer. 

Jerry  V.  Lynch 

P.  H.  Biidd 

Lynn  T.  Farnham 

Leigh  Rnhartea 

E.  C.  Doliard 


Assistant  en^eer 
Aa^lstant  engineer 
Assistant  engineer 

Ljveler 

Levcler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Inspector 

Inspector 

Inspector 

Inspector 

Inspector 

Inspector 

Inspector 

Inspector 

Inspector 

Inspector 

Inspector 

Inspector 

Inspector 

Inspector 

Inspector 

Inspector 

Inspector 

Inspector 

Inspeetor 

Inspector..; 

Inspector 

Inspector 

Inspector 

Inspector 

Inspector 

Inspector 

Inspector 

Inspector 

Inspector 

Inspector 

Inspector 

Inspector 

Bridge  designer . . 

Draftsman 

Draftsman 

Draftsman 

Tracer 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rtxlman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 


Rate  of 
compensation. 


175 


50 


$5  00  per  day 
5  00  per  day 
5  00  per  day 
5  00  per  day 
4  50  per  day 
4  50  per  day 
4  50  per  day 
4  50  per  day 
4  50  per  day 
4  50  per  day 
4  50  per  day 
4  50  per  day 
4  50  per  day 
4  50  per  day 
4  50  per  day 
4  50  per  day 
4  50  per  day 
4  50  per  day 
4  50  per  day 
4  50  per  day 
4  50  per  day 
4  60  per  day 
4  50  per  day 
4  60  per  day 
4  50  per  day 
4  50  per  day 
4  00  per  day 
4  00  per  day 
3  50  per  day 
3  50  per  day 
3  50  per  day 
3  50  per  day 
3  50  per  day 
3  SO  per  day 
3  50  per  day 
3  50  per  day 
3  50  per  day 
3  50  per  day 
3  50  per  day 
3  50  per  day 
3  50  per  day 
3  50  per  day 
3  50  per  day 
3  50  per  day 
3  50  per  day 
3  50  per  day 
3  50  per  day 
3  50  per  day 

3  50  per  day 

4  50  per  day 

4  50  per  dav 
00  per  montn 

5  00  per  day 
4  00  per  day 
4  00  per  dav 
00  per  month 
4  00  per  day 
4  00  per  day 
4  00  per  day 
4  00  per  day 
4  00  per  day 
3  50  per  day 
3  50  per  day 
3  50  per  day 
3  50  per  day 
3  50  per  day 
3  50  per  day 
3  50  per  day 
3  50  per  day 
3  50  per  day 
3  50  per  day 
3  50  per  day 
3  50  per  day 
3  50  per  day 


Services. 

$600  00 

305  00 

10  00 

30  00 

540  00 

40  50 

288  00 

234  00 

265  50 

27  00 

585  00 

265  50 

67  50 

640  00 

553  50 

571  50 

207  00 

436  50 

184  50 

567  00 

558  00 

580  50 

265  50 

297  00 

549  00 

27  00 

228  00 

496  00 

430  50 

527  00 

213  50 

199  50 

290  50 

427  00 

517  50 

42  00 

434  00 

451  SO 

210  00 

199  50 

210  00 

357  00 

94  50 

199  50 

430  50 

423  50 

217  00 

420  00 

430  50 

502  00 

46100 

806  25 

645  00 

480  00 

28  00 

230  35 

428  00 

406  00 

420  00 

240  00 

28  00 

434  00 

199  50 

423  50 

213  SO 

206  50 

437  50 

217  00 

206  50 

283  50 

157  50 

38  50 

10  50 

434  00 

Travel. 


$14  15 

370 

190 

10  80 

5  55 


44  91 

13  90 

3  53 
47  51 

4  40 


19  35 

«  •  ■  •  \  • 

846 


8  87 
'55*92 


181  40 
11  46 


8  35 
625 


52  32 


4  10 

220  87 

27  65 


14  60 
160  06 


3  50 


8  50 


Total 


$600  00 

305  00 

10  00 

30  00 

554  15 

44  20 

289  90 
244  80 
271  05 

27  00 
029  91 
279  40 

71  03 
587  51 

557  90 
571  50 
226  35 

436  50 
184  50 
575  40 

558  00 
580  50 
265  50 
297  00 
549  00 

35  87 
228  00 
551  92 
430  50 
708  40 
224  96 
199  50 

290  50 
435  35 
523  75 

42  00 
480  32 
451  50 
210  00 
199  50 
210  00 
857  00 

94  50 
199  50 
430  50 
423  50 
217  00 
420  00 
430  50 
502  00 
486  10 
1.027  12 
672  65 
480  00 

28  00 
230  35 
442  60 
566  06 
420  00 
240  00 

28  00 

437  50 
199  50 
423  50 
213  50 
206  SO 
44100 
217  00 
206  50 
283  50 
157  50 

38  50 

10  50 

434  00 
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Iwrprovement  of  Public  Highways — (Continued) 


NAME. 


John  D.  Rest 

R  F.Taylor 

D.  W.  Scripture 

Irank  Li  ti 

E.  E.  Babcock 

R.  C.  Pi  Kh 

C.  H.  Vandenburg. . 

R.  B.  Graham 

J.  J.  Coleman 

J.T.Crawford 

L.  Kavniiagh 

G.  A.  Payne 

FredM.T«l 

W.  H.  Qmirike 

N.  Hi  Whittemore.. 

Pail  Ryan 

G.  V.  PtTchase 

Don  A-  WUcox 

Howard  U.  Lyon 

Frank  J.  Kennedy . . 

Harvey  Wagner 

C.  H.  Morgan 

John  W.  Darin 

i^m  A.  Palmo' 

Warren  Lithcr 

J.  G.  Mitchell 

J.  K- Smith 

J.  H.  Wallace 

R.E.  Galliran 

Howard  B.  Lincoln . 

A.  M.  Kelly 

Chas.  H.  Henrick. . . 
John  H.  Donovan . . . 

Emerson  Fitch 

J.  C.  Heckles 

H.  F.  Lembeck 

J.  R.C«rtin 

C.  A.  Porter 

H.IL  Donnelly 

W.J.  Carey 

Ray  Gorton 

lb  D.  Edwards 

G.  H.  .Armstrong — 

F-M.  Cronin 

P.J.Blake 

F.W.Harvey 

Frank  Layforrn 

FJankJ.O'Ncil 

IL  J.  Finneran 

E.  E.  Kingrton 

B.J.ReUIy 

J.  E.  Snyder . 

C.  R.  McEllen 

W.  R.£^e8ton.... 

H.J.O^Brlen 

R.P.  Mott 

J.  A.  Brennan 

J.  J.  Carroll 

F.  J.  Gehan 

JohnTraey 

C-L  Stratum 

M.  W.Hughes 

JameaDafey 

Robert  D.  Cameron . 

Lrafe  Heineman 

Cbaa.  J.  Delaney — 

J-H.Klock 

C.H.Hike 

GeoreeOowe 

Otfltele  Pontius 

Frank  Griffin 

William  Curley 

Frank  L.  Ryan 

D.  McCarthy 


Rank. 


Rodman 

Rodman 

Chninman .... 
Chianman .... 
Chainman .... 
Chainman . . .  ■ 
Chainman .... 

Chainman 

Chainman .... 
Chainman .... 
Chainman .... 
Cbainnum .... 
Chainman .... 
Chainman .... 
Chainman. . . . 
Chainman .... 
Chainman .... 
Chainman .... 
Eetimate  clerk 
Financial  clerk 
Stenographer. 
Stenographer. . 

Axeman 

Axeman 

.Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

.Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman... .. . 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 


Rate  of 
compensation. 


150 

100 
100 


$3  50  per  day 
3  50  per  day 
3  00  per  day 
3  00  per  day 
2  50  per  day 
2  50  per  day 

2  50  per  day 

3  00  per  day 
2  50  per  day 

2  50  per  day 

3  00  per  day 
2  50  per  day 
2  50  per  day 
2  50  per  day 
2  50  per  day 
2  50  per  day 

2  50  per  day 

3  00  perdav 
00  per  month 

5  00  per  day 
00  per  month 
00  per  month 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  diiy 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  pa-  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2*  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 


Services. 


$199  50 

206  50 

369  00 

156  00 

145  00 

310  OC 

65  00 

372  00 

142  50 

10  00 

45  OC 

20  GO 

342  50 

142  50 

145  00 

147  50 

127  50 

156  00 

391  07 

65  00 

200  00 

460  71 

54  00 

10  00 

246  00 

114  00 

220  00 

•124  00 

208  00 

700 

114  00 

124  00 

54  00 

248  00 

96  00 

114  00 

242  00 

118  00 

244  00 
174  00 
132  00 
132  00 
116  00 
122  00 
118  00 
188  00 
180  00 
240  00 
242  00 
120  00 
246  00 

245  00 
114  00 
116  00 
116  00 
120  00 
114  00 
118  00 

86  00 
116  00 

246  00 
114  00 
114  00 
118  00 
248  00 

..262  00 
4  00 
182  00 
122  00 
86  00 
218  00 
246  00 
244  00 
114  00 


Travel 


$1  06 
20  ii 


13  75 
1  06 


338 


1  25 

2  20 


4  30 
'i'23 


Total 


$199  50 
206  50 
369  00 
156  00 
145  00 
311  06 
65  00 
392  11 
142  50 

10  00 
45  00 
20  00 

342  50 
142  50 
145  00 
147  50 
127  50 
156  00 
391  07 

65  00 
200  00 
460  71 

67  75 

11  08 
246  00 
114  00 
223  38 
124  00 
208  00 

700 
114  00 
124  00 

54  00 
248  00 

96  00 
114  00 

243  25 
120  20 

244  OO 
174  00 
132  00 
132  00 
116  00 
126  30 
118  00 
189  23 
180  00 
240  00 
242  00 
120  00 
246  00 
248  00 
114  00 
116  00 
116  00 
120  00 
114  00 
118  00 

86  00 
116  00 
246  00 
114  00 
114  00 
118  00 
248  OO 
262  00 
4  00 
182  00 
122  00 

86  00 
218  00 
246  00 
244 
114 


00 
CO 


': 
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174  Report  of  State  Engineer. 

Improvement  of  Public  Highways — (Concluded), 


NAME. 


Charles  Abel 

Henry  Turk 

Clark  H.  Norton . . 

James  B.  Hill 

John  Sheridan . . . . 
Francis  Holleran . . 
John  H.  Donovan. 
Rudolph  Beigel.. 
John  Kelly 


Rank. 


Laborer. 
Laborer. 
Laborer. 
Laborer. 
Laborer. 
Laborer. 
Laborer. 
Laborer. 
Laborer. 


Rate  of 
compensation. 


$2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 


Services. 

$174  00 
174  00 
158  00 
174  00 
174  00 
114  00 
120  00 
16  00 
16  OG 

Travel. 


$111  34 


Livery 

Stationery  and  printing. . 

Fuel  and  light 

Foetage 

Office  rent 

Telephone  and  telegraph. 
Miscellaneous 


Incidinial  Expentet. 


$60,390  69   $5,013  17 


$2,854  90 

49  49 

51  93 

130  90 

798  85 

324  63 

1.182  76 


Totol. 


Total. 


$285  34 
174  00 
158  00 
174  00 
174  00 
114  00 
120  00 
16  00 
16  00 


165.403  86 


5.393  46 


$70,797  32 


Maintenance  and  Repairs  of  Improved  Public  Highways, 

Chapter  11.5.  Law.s  of  189S:  chapter  468.  Laws  of  1906:  chapter  686.  Laws  of  1906. 


Road 
No. 


47 
125 
126 
127 
134 
174 
175 
209 
383 
112 
218 
111 
123 
208 
215 
377 
378 
147 

181 

183 

184 

185 

234 

424 

71 

139 

140 

49 

75 

122 

291 

430 

2S0 


NAME  OF  ROAD. 


Chenango  river 

Lestershire 

Town  Line  Extension 

Park  Bridge 

Fenton 

Endicott 

Chenango  Towpath 

Nineveh 

Owasco 

Norwich-Plymouth 

Greene-Smith viUe  Flats 

Blodgett's  Mills 

Preble-Homer 

Cortland- Homer 

Dryden 

Cincinnatus 

McGr^ville 

Burr^Bls 

Watertown-Sacketts  Harbor 

Henderson,  section  1 

Adams- Henderson,  section  1. 
Pierrepont  Manor-ElUsburg.. 

State  

Adams-Henderson,  section  2 
Belleville- Adams,  section  1 .  . 

Utica-Paris 

Hamilton  Bridge 

Seneca  Turnpike 

F'abius-Apuua,  section  1 .  .  .  . 
F'abius-Apulia,  section  2 .  .  .  . 

East  Lake 

Cemetery 

Jordan  Vallev.  section  1 

Oswego-Sterling 

Division  ottice 

Total 


Town. 


Chenango  and  Dickinson. 

Union 

Chenango 

Kirkwood 

Fenton 

Union 

Fenton 

ColesviUe 

Owasco 

Norwich  and  Plymouth.  . 
Greene  and  Smith ville. . . 

Cortlandville 

Preble 

Cortlandville 

Cortlandville 

Cincinnatus 

Cortlandville 

Waterlown  and  Rutland. 

Hounsfield 


Adams 

Elllsburg 

Lorraine 

Adams  and  Henderson. 
Kllisburg  and  Adams. . . 

New  Hartford 

Vernon 

Vernon 

Fabius 

F'abius 

Skaneateles 

Onondaga 

Elbridge 

Oswego 


County. 


Broome .  . 
Broome .  . 
Broome .  . 
Broome .  . 
Broome .  . 
Broome .  . 
Broome .  . 
Broome .  . 
Cayuga. . . 
Chenango. 
Chenango. 
Cortland.. 
Cortland.. 
Cortland.. 
Cortland.. 
Cortland.. 
Cortland.. 
JefTerson . 

Jefferson . 

Jefferson . 
JefTerson . 
JefTerson . 
JefTerson . 
JefTerson . 
Oneida. . . 
Oneida. . . 
Oneida. . . 
Onondaga 
Onondaga 
Onondaga 
Onondaga 
Onondaga 
Oswego. . 


Amount. 


$2,295  84 

4.033  SO 

104  88 

1.294   15 

155  83 

33  65 

563  00 
68  39 

837  16 

2,043  78 

2.466  45 

75  41 

135  25 

80  72 

89  03 

10  70 

150  9S 
32  50 

40  12 

137  77 

49  00 
641  58 
349  96 

65  10 

1.122  66 

510  00 

23  25 

564  55 
2.671  55 
2,371  52 

151  65 

50  00 
53  21 

262  44 


$23,535  HS 
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NAME. 


Fred.  J.  Warper. 
Dnrid  R.  Lie. . . 
L  D.  Browncll. . 


Mill  Street  Bridge,  Cazenovia. 

Chapter  281,  Laws  of  1906. 


Rank. 


Firat  resident  engineer . 

As<ii8tant  enipneer 

Assistant  engineer 


Rate  of 
compensation. 


1260  00  per  month 
6  00  per  day 
6  00  per  day 


Services. 


S60  00 

444  00 

30  00 


Travel. 


S5  68 

16  81 

4  18 


Footage 

Telephone  and  telegraph. 
IfiaceUaneo^ 


InddnUd  Expciuet. 


Total. 


S534  00        S26  67 


ID  26 

35 

38  72 


ToUL 


S65  68 

460  81 
34  18 


$500  67 


39  33 


S900  00 


NAME. 


Geo.  E.  Maynard . 

A.  G,  Hayden 

E.G.  Semon 

J.  C.  Podmore . . . 

H.D.Miller 

G. M.  ftraine 


Ovid  Street  Bridge,  Seneca  Falls. 

Chapter  273.  Laws  of  1908. 


Bridg;  draftsman. 
Bridge  d^igner . . 
Bridge  designer . . 
Bridge  draftiman. 
Bridgo  designer . . 
Bridge  designer .  . 


Rate  of 
compensation. 


$110  00  per  month 
16000  p5r  month 
125  00  per  month 
125  00  psr  month 
175  00  per  month 
17500  per  month 


Services. 

Travel. 

S34  60 
•  111  52 
96  49 
13  39 
22  58 
11  29 

SIO  10 

Total $289  87       $10  10 


Total. 


$U  70 

111  52 

9o49 

13  39 

22  58 

'  11  29 

$29J  97 


North  Salina  Street  Bridge,  Syracuse, 

Chapter  668,  Laws  of  1906. 


r 


NAME. 

Rank. 

Rate  of 
compensation. 

Services. 

Travel. 

ToUl. 

• 

UnTid  R,  Lw     ,    , 

Aimistjint  encrinepr 

$6  00  per  d.iy       $132  OG 

$132  00 

■•^ 

Ineidentd  ExpmaeM. 
Poetiiaie    - 

$0  1^ 

0  IS 

Total 

$132  18 

I    ii 


^ 

fl 

I. 

1   • 

1 

1           .1,  ' 

1        '1- 
\ 

1             ;■ 

1 

i:       ! 

1 

(i 

1 

I 

I 

f 
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Report  of  State  Engineer. 
Seneca  Street  Bridge,  Utica. 

Chapter  454,  Lnwsjof  1009. 


NAME. 


John  Bartholomew. 

C.  N.  Haggart 

W.  P.  Falkenstoin . 

R.M.Wheeler 

C.  Cyrus  Podmore. , 

F.E.  Blake 

Chas.  E.  Qi:imby... 
Chaa.  P.  Wiweke . . , 

J.  A.  Jensen 

J.  L.  8outhworth. .. 


BridKC  designer 

iiridge  df-fiigner 

Bridge  draf tanun 

Bridge  draftsman 

Bridge  draf tsmtin 

Bridge  draftsrnnn 

jL'nior  bridge  draftsman , 
Mechimicul  draftamun . . . 
Mechanicjil  draftsman . . . 
Engineering  draftsman . . 


Rate  of 
compensation. 


$17500  per  month 

175  00  per  month 

110  00  per  month 

110  00  per  month 

150  00  per  month 

1 10  00  par  month 

75  00  per  month 

90  00  per  month 

110  00  per  month 

4  00  p^  day 


Services. 


Travel. 


Total. 


S201  3£  15  OC 

175  OC  

110  OC  

161  3S 

9  33 

11  67 

58  79i 

17  421 

6  45 

56  OC! 

1807  34  $5  00 


Durhamville  Aqueduct, 

Chapter  672.  Laws  of  1907. 


NAME. 


L.  S.  Hulburd .  .  . 
J.  H.  Sturdevant. 

B.  I.  H;ill    

E.  A.  D.schiik... 

R.  G.  Pr;itt 

H.  J.  Stsbilc 

J.  M.  Prior 

C.  H.  .\dams 

H.  J.  Spr'lriian  .  ,  . 
G.  E.  Schacfer... 

(].  A.  Pa>-np 

K.  Moiilton 

H.  Krnmcr 

H.  W.  Stonfburg. 

J.  J.  Hrtiorkel 

J.  C.  Sophian.  .  . . 

F.  W.  IVttit 

\V.  C.  Enu'iis.  .  . . 

C.  W.  Avrry 

J,  A.Smith 

L.  E.  Mo>«'r 

M.  H.  McCunn.ll 


Rank. 


Assijit.int  engineer.  . 
AssLst.'int  engineer.  , 
AssLslant  engineer.  . 

LevcK'r 

Rodman 

Rodman 

Rodman 

Chninman 

Chaiiinian 

Chainnian 

ChaiMinan 

(>hairinian    

F'oronian  of  boririRH. 
Korcin.in  of  b()rmg.s. 

.Axom.an 

Chainnian 

Liljorer 

FjilK»rt'r 

Liborer 

Laborer 

Ii!ilK)rpr 

Liborer 


Rate  of 
compensation. 


$6  00 
600 


5 
4 
3 
3 
3 
3 
2 
2 
2 
2 
4 
4 
2 
2 
2 
2 
2 
2 
2 
2 


00 
50 
50 
50 
50 
00 
50 
50 
50 
50 
50 
00 
00 
50 
00 
00 
00 
00 
00 
00 


per  day 
per  da  J 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  dav 
per  day 
per  djiy 
per  day 
per  day 
per  day 
per  diiy 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 


Total. 


35 
00 


S206 

175 

110  00 

161  3:i 

9 

11 

58 

17 

« 


33 
t^7 
79 
42 


56  00 


1812  34 


TT — : 

NAME. 

Rank. 

Rate  of 
compensation. 

ScrWces. 

Travel. 

Totd. 

J.  Otis  Burt 

.\s8istint  engineer 

$6  00  per  day 

$132  00 

$3  00 

$135  00 

• 

Incidental  Expenset. 
Postage 

$0  51 

0  51 

Total 

$135  51 

Cayuga  and  Seneca  Canal  Survey, 

Chapter  433,  Laws  of  1909. 


Services. 

Travel. 

Total. 

$156  00 
156  00 

$191  33 

$347  33 
156  00 

85  00 

85  00 

117  00 

117  00 

91  00 

91  00 

91  00 

91  00 

91  00 

91  00 

78  00 

7S  00 

65  00 

(V5  00 

67  50 

67  .SO 

tJ5  00 

65  00 

52  50 

52  50 

117  00 

117  00 

92  00 

92  00 

52  00 

52  00 

10  00 

10  00 

52  00 

52  00 

52  00 

52  00 

52  00 

52  00 

52  00 

52  00 

52  00 

52  00 

32  00 

32  00 
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Cayuga  and  Seneca  Canal  Survey — (Concluded). 


NAME. 


F.Defieokelaer. 
J.W.Seaton.... 
R.  H.  Byrne. . . . 
H-  Hcffeman. . . 
D.CMcGai.... 

E.  C.  Ansley 

H.B.  Taylor.... 

N'.CZeluff 

Clarence  Phdps. 
LF.RPBncli.... 
H.  W.Sullivan.. 
John  Gokman . . 
Thomas  Welch.. 
H.O.CaldwcU.. 
C.  S.  Sterling. . . 


Laborer. , 
Laborer. . 
Laboro*. . 
Laborer. . 
Laborer . . 
Laborer. . 
Laborer. . 
Laborer. . 
Laborer. . 
Laborer. . 
Laborer. . 
Laborer. . 
Laborer. . 
Laborer. . 
Boatman. 


Rate  of 
compensation. 


S2  00 


2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
3 


00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 


per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
pffday 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 


Services. 

Travel. 

$32  00 

32  00 

32  00 

30  00 

26  00 

20  00 

10  00 

8  00 

8  00 

600 

2  00 

2  00 

2  00 

2  00 

12  00 

ToUL 


Stationery  and  printing. . 

Livery .*. 

Fuel  and  light 

P(Mta«B 

0£Bce  tent 

Telephone  and  telegraph . 
MiaceUaneous 


Incidental  Expentes. 


Total. 


132  00 

32  00 

32  00 

30  00 

26  00 

20  00 

10  00 

8  00 

8  00 

600 


2 
2 
2 
2 


00 
00 
00 
00 


12  00 


$1,904  00      $191  33 


$0  65 
42  50 
13 
10 


1 


15  00 

2  30 

107  52 


$2,095  33 


.1 


109  20 


$2,264  53 


Surveys  for  Staie  Court  of  Claims. 

Chapter  576,  Laws  of  1906;  Chapter  466,  Laws  of  1908. 


NAME. 


Theron  M.  Ripley . . 
LD.Brownell 

D.  E.  Whitford ... 

David  R.  Lee 

Edward  M.  Ellis... 

E.  J.  Berry 

Geo.  C.  Hannon ... 

A.  T.  Madison 

Carl  F.  Hopstein . . , 

II.  K.  Sheldon 

Ch&i.  G.  Lampherc. 

LW.  Moulton 

Joroea  Glenn 

Urban  Karcher . . . . 
£.  L.  Scarritt 


Rank. 


Resident  engineer. 
.Assistant  engineer . 
Assistant  engineer . 
A^istant  engineer . 
Assistant  engineer . 

Levelcr 

Rodman . ., 

Rodman 

Draftsman 

I>aftsman 

Tracer 

Laborer 

Laborer 

Laborer 

Laborer 


Rate  of 
compensation. 


t200 


75 


00  per  month 
6  00  per  day 
6  00  per  day 
6  00  per  day 
5  00  per  day 
5  00  per  day 

4  00  per  day 
3  50  per  day 

5  00  per  day 
5  00  per  day 

00  per  month 
2  00  per  day 
2  00  per  day 

1  50  per  day 
1  50  per  day 


Services. 

■"$59406 

936  00 

138  00 

50  00 

500 

204  00 

31  5C 

40  OC 

40  OC 

24  19 

14  OC 

11  00 

7  50 

7  50 

Livery 

Postage 

Telephone  and  telegraph . 
Miscellaneous 


Incidental  Expenses. 


Total. 


Travel. 


$218  35 
108  75 

"■"2'76 

10  48 

2  79 


110  50 


$2,102  69       $453  57 


$30  00 

08 

65 

11  92 


Total. 


$218  35 

702  75 

936  00 

140  70 

60  48 

7  79 

204  00 

31  50 

150  50 

40  00 

24  19 

14  00 

11  00 

7  50 

7  50 


$2,556  26 


42  65 
$2,598  91 
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The  foregoing  tables  are  summarized  as  follows: 


1.  Erie  canal,  chapter  465,  Luus  ot  1908. 

2.  Cayuia  and  Seneca  canal,  chapter  465.  Laws  of  leos . 

3.  BlacklRlver  cannl.  chapter  t65.  Laws  ot  ISOS 


Ordinary  Repairs  to  Canals. 

B5,  Lb  as  ot  1908 

anal,  chapter  465.  Laws  of  IOCS 

lapler  465,  Laws  ot  1008 

CoTistruction  of  Barge  OanaZ. 

targe  canal.  Krie  canal,  cliapler  147,  Laws  o(  1903. 
laffK  canar,  Oaneeo  canal,  chapter  147.  Laws  ol  1 

Improvement  of  Public  Highways. 


Special  Work. 

e^&ienovla,  chapter  281.  Lav 

— „.,,., _haplert 

jTidge.  tltlca,  cTiapter  454,  Laws 

.mvUle  aqueduct,  chapter  672.  Laws  ot  II 


Special  Surveys. 


14.  Cayuga'and  Seneca  canal  survey,  chapter  433,  Laws  ot  long 2.284  5 

15.  Surveys  [or  Stale  Court  ot  Claims,  chapter  466,  Laws  of  I90K 2,5%  C 

Total - *a8S,84-l  * 
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WESTERN  DIVISION 


State  of  New  York, 

Department  of  State  Engineer  and  Surveyor, 

Western  Division. 

Rochester,  N.  Y.,  October  1,  1909. 

Hon.  Frank  M.  Williams,  State  Engineer  and  Surveyor,  Albany, 

V  Y  • 

Sir. —  I  have  the  honor  of  submitting  herewith  my  annual  report 
as  Division  Engineer  of  the  Western  Division,  for  the  fiscal  year 
ended  September  30,  1909. 

The  principal  work  of  this  division  has  consisted  in  performing 
the  necessary  engineering  work  in  connection  with  the  existing  canal 
system,  making  surveys,  plans  and  estimates  and  supervising  the 
construction  of  the  Barge  canal,  under  chapter  147,  Laws  of  1903, 
and  amendments  thereto. 

Al?o,  in  making  surveys  and  plans  and  supervising  the  improve- 
ment of  public  highways,  under  chapter  115,  Laws  of  1898. 

The  work  on  highways  was  formally  turned  over  to  the  State 
Highway  Commission,  February  17,  1909. 

For  canal  purposes  the  Western  Division  comprises  that  part 
of  the  canal  system  of  the  state  extending  from  the  east  line  of 
Wayne  county  to  the  westerly  line  of  Main  street,  in  the  city  of 
Buffalo,  covering  a  total  of  147.88  miles  of  navigable  waters.  For 
Barge  canal  purposes  the  division  is  practically  the  same  as  the 
canal  division,  excepting  that  the  work  terminates  at  the  Niagara 
river  at  Tonawanda.  No  construction  work  is  necessary  in  the 
Niagara  river  between  Tonawanda  and  Buffalo. 

Cooperation  has  been  extended  and  assistance  given  to  the  De- 
partment of  Public  Works  in  making  surveys,  plans  and  estimates ; 
also  appropriation  maps,  whenever  requested. 

Surveys  and  maps  have  been  made  and  testimony  given  on  be- 
half of  the  State  in  the  Court  of  Claims  and  in  suits  brought 
against  the  State  for  damages  resulting  from  leaks  and  breaks  in 

the  canal. 
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Surveys  have  been  made  for  a  new  bridge  to  be  constructed  at 
Georgia  street,  in  the  city  of  Buffalo,'  chapter  452,  Laws  of  1909; 
also  for  a  boat  landing  and  pier  at  Dresden,  chapter  266,  Laws 
of  1908,  and  for  a  light-house  at  Keuka  lake  outlet,  chapter  266, 
Laws  of  1908. 

The  lift  bridge  at  Lyell  avenue,  Rochester,  has  been  completed, 
leaving  only  one  contract  pending,  namely,  the  Allen  street  bridge 
at  Rochester. 

The  details  of  contracts  completed  and  in  force  are  herewith 
appended : 

CONTRACT  COMPLETED  DURING  THE  FISCAL  YEAR 

ENDED  SEPTEMBER  30,  1909. 

Lyell  Avenue  Bridge,  Rochester. 
(Chapter  287,  Laws  of  1908.) 

Contract  dated,  December  3,  1908. 

Contract  to  be  completed,  May  1,  1909. 

Contractor,  W.  J.  Burns  Co.,  Syracuse,  N.  Y. 

Total  appropriation    . $50,000  00 

Engineer's  estimate 35,930  00 

Contract  price 30,970  40 

Final  estimate x         31,3r>6  64 

This  is  a  bascule  bridge,  constructed  over  the  existing  Erie  canal 
at  Lyell  avenue,  in  the  city  of  Rochester.  The  plans  contemplat- 
ing the  construction  of  this  structure  were  adopted  November  17, 
1908,  by  the  Canal  Board. 

This  is  a  skew  bridge,  makiug  an  angle  of  60  degrees  with  the 
center  line  of  the  canal.  The  bridge  has  two  main  plate  girders 
79  ft.  3%  in.  in  length,  with  a  clear  roadway  of  38  feet  and  plank 
sidewalks  8  feet  in  width  on  either  side  of  the  bridge.  The  clear 
span  between  abutments  is  45  fc^t. 

The  bridge  is  count erweighted  with  a  reinforced  concrete  counter- 
weight placed  in  a  pit  below  the  level  of  the  street  at  the  east  eiiJ 
of  the  bridge,  thus  leaving  the  street  clear  of  all  obstructions.  The 
pavement  on  the  bridge  proper  is  constructed  of  hard  maple  strips 
jLlii;(*e  inchc-s  in  width,  placed  on  edge  and  bolted  together  to  fomi 
•  slabs  and  treated  with  a  wood  preservative. 
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This  bridge  is  operated  by  two  25-horse-power,  direct  current 
motors,  which,  together  with  the  machinery,  are  set  on  the  counter- 
weight, moving  with  it. 

The  old  foot-bridgie  was  cut  off  on  the  west  end  and  moved  to  a 
new  iK)sition  just  south  of  the  new  bridge. 

Work  was  commenced  on  this  bridge  December  17,  1908,-  and 
completed  July  17,  1909.  The  bridge  "has  worked  successfully 
anJ  is  giving  complete  satisfaction. 

CONTRACT  PENDING  SEPTEilBER  30,  1909. 

f'oxSTRUCTING    A    LIFT    BRIDGE    AT    AlLEN    StREET,    ROCHESTER. 

(Chapter  291,  Laws  of  1908.) 

Contract  dated,  January  15,  1900. 

Contract  to  be  completed,  June  1,  1909. 

Contractor,  Wm.  T.  McKibben  Company. 

Appropriation    $50,000  00 

Engineer's  estimate    35,503  00 

Contract  price 26,708  40 

Pavnients  to  September  30,  1909 17,482  50 

Plans  for  this  bridge  were  adopted  by  the  Canal  Boa.rd  October 
21,  1908^  and  call  for  the  construction  of  a  bascule  bridge,  with 
plate  girders  69  feet  long  and  having  a  clear  roadway  36  feet  wide 
and  plank  sidewalks  8  feet  wide  and  a  span  of  48  feet  between 
abutments. 

Work  was  started  January  18,  1909,  but  owing  to  delays  in 
obtaining  steel,  machinery,  etc.,  but  SO  i)er  cent  of  the  work  waa 
completed  on  October  1,  1909. 

BARGE  CANAL. 

Chapter  147,  Laws  of  1903. 

For  the  purpose  of  carrying  on  the  Barge  canal  work,  the 
We-tern  Division  is  divided  into  the  following  residencies: 

Erie  Canal  Residency  No,  8.  Erom  the  easterly  line  of  Wayne 
county,  at  the  southeast  corner  of  the  town  of  Galen,  to  the 
westerly  line  of  Wayne  county,  one-half  mile  west  of  the  vil- 
lage of  Waynespoit,  Wayne  county.  B.  E.  Failing,  Resident 
Engineer,  in  charge,  with  office  at  Lyons. 
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Erie  Canal  Residency  No.  9-A.  From  the  westerly,  line 
Wayue  county  to  tbe  Genesee  river,  following  the  route  of  t 
present  Erie  canal  to  Kings  Bend,  near  Pittsford,  and  thence 
a  land  line  to  the  Genesee  river.  O.  F.  Bellows,  Resident  I 
gineer,  in  charge,  with  oiRce  at  Rochester. 

Erie  Canal  Residency  No.  9-B.  By  way  of  a  land  line  frt 
the  Genesee  river,  south  of  Rochester,  to  South  Greee«,  thcr 
along  the  present  Erie  canal  to  the  westerly  line  of  Monroe  coun 
about  3  miles  west  of  the  village  of  Broekport.  Thomas  J.  M' 
risen,  Resident  Engineer,  in  charge,  with  office  at  Rochester. 

Erie  Canal  Residency  No.  10-A.  From  the  westerly  line 
Monroe_  county  to  a  point  100  feet  east  of  Gasport  bridge, 
the  village  of  Gasport,  Niagara  county.  Charles  A.  Ingersi 
Resident  Engineer,  in  charge,  with  offiice  at  Medina. 

Erie  Canal  Residency  No.  10-B.  From  a  point  100  feet  a 
of  Gasport  bridge  to  the  head  of  the  present  guard-lock  near  t 
village  of  Pendleton,  Niagara  county. 

Erie  Canal  Residency  No.  11,  From  the  head  of  the  gna 
lock  near  the  village  of  Pendleton,  Niagara  county,  fo  the  ^ 
agara  river  at  Tonawanda,  to  and  through  the  city  of  Buffa 
Erie  county.  C.  J.  McDonough,  First  Assistant  Engineer, 
charge  of  residencies  10-B  and  11,  with  office  at  North  Toi 
wanda. 

The  report*  of  the  several  Resident  Engineers  on  the  w* 
done  during  the  fiscal  year  ended  September  30,  1909,  on  tli 
respective  residencies,  follow: 

EitiK  Caxai,,  Rkstdexcy  No.  8. 

Resident  Engineer  B.  E.  Failing  reports; 

"  Tbis  residency  extends  from  the  easterly  line  of  Wa\ 
county,  at  the  southeast  corner  of  the  town  of  Galen,  to  the  w« 
erly  lino  of  Wayne  county  one-half  mile  west  of  the  village 
Wayneport,  Wayne  county. 

"  In  the  fall  of  1908  all  preliminary  work  and  contract  pll 
for  the  low-level  rout<'  of  the  canal  through  this  residency  wi 
finished.  On  this  route  the  residency  was  divided  into  three  c 
tracts  — Nns.  47.  48   and   4!».— twi.  of   them  being  as  follov 
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"  Contract  No.  47  extends  from  the  southeast  corner  of  the 
town  of  Gralen  to  a  point  near  the  New  York  Central  railway 
crossing,  at  Lyons. 

"  Contract  No.  48  extended  from  Lyons  to  about  two  miles  east 
of  Palmyra.  The  route  followed  the  present  river  channel  through 
Lyons  and  the  valley  north  of  Newark  and  East  Palmyra. 

'*  The  route  of  contract  No.  48  was  found  to  be  very  expensive, 
on  account  of  the  rock  west  of  East  Palmyra  and  because  a  num- 
ber of  railroad  crossings  and  changes  were  required.  In  August, 
1909,  the  route  of  contract  No.  48  was  changed  for  its  entire 
length,  about  16  miles.  The  route  adopted  passes  through  the 
southern  part  of  Lyons,  through  Newark  along  the  line  of  the 
Erie  canal  and  follows  the  valley  through  Port  Gibson  to  Pal- 
myra, remaining  south  of  the  West  Shore  and  New  York  Cen- 
tral railways  for  the  entire  length  of  the  contract.  This  change 
shortens  the  route  by  1^/^  miles. 

"  The  construction  work  on  this  residency  has  now  been  di- 
vided into  five  contracts,  namely,  Nos.  47,  48,  76,  77  and  49, 
with  the  following  extents : 

"  Contract  No.  48  extends  from  Creager's  bridge  to  Lyons. 

"  Contract  No.  76  extends  from  Lyons  to  Port  Gibson. 

"  Contract  No.  77  extends  from  Port  Gibson  to  a  point  one  mile 
west  of  Palmyra. 

"  Contract  No.  49  extends  from  a  point  one  mile  west  of 
Palmyra  to  the  Wayne-Monroe  county  line. 

'*'  ^York  done  in  residency  offi<:e.  Maps,  plans  and  estimates 
have  been  made  on  the  alternative  route  of  contract  No.  48  and 
the  contract  drawings  are  about  90  per  cent    finished. 

"  The  contract  plans  for  contract  No.  40  have  been  entirely 
finished. 

"  Preliminary  work  on  contract  No.  77  is  about  90  per  cent 

finished. 

"Preliminary  work  on  contract  No.  76  is  about  25  per  cent 

finished. 

'^  Field  work.  The  field  work  has  consisted  of  making  a  topo- 
graphic survey  of  the  new  route  of  contract  No.  48;  running 
center  line  and  taking  cross-sections.  All  field  work  is  completed 
on  contracts  Nos.  48,  49  and  77  and  about  60  per  cent  of  the  field 
work  is  completed  on  contract  No.  76. 
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''  Borings.  Borings  have  been  completed  on  contracts  Xos.  48, 
49  and  77. 

"  On  contract  No.  76  about  25  per  cent  of  the  borings  have 
been  taken. 

*^  It  is  expected  that  the  preliminary  field  and  office  work  will 
be  finished  in  Ifovember,  1909. 

'"^  Condruction  work.  Contract  No.  47.  Up  to  the  present 
time  only  one  contract  on  this  residency  has  been  placed  under 
conifitruction,  viz.,  contract  47  is  for  the  construction  of  the  Barge 
canal,  from  the  southeast  comer  of  the  town  of  Galen  to  a  jwiiit 
near  the  New  York  Central  railway  crossing  at  Lyons;  length, 
14.46  miles. 

"This  contract  was  let  November  30,  1908,  to  the  Crowell, 
Sherman,  Stalter  Company,  of  Cleveland,  Ohio.  Work  on  the 
contract  was  started  in  March,  1909,  and  has  consisted  chieflv  in 
clearing  and  excavating. 

"  This  contract  is  essentially  a  hydraulic  dredging  contract. 
A  20-inch  Bucyrus  suction  dredge  was  installed  and  assembled  at 
Clyde,  which  point  is  at  about  the  middle  of  the  contract.  Ac- 
tual dredging  operations  were  begun  with  the  dredge  on  June  28, 
in  the  river  at  Clyde,  working  in  three  shifts ;  the  object  of  start- 
ing at  this  point  being  to  dig  a  channel  deep  enough  to  float  the 
dredge  and  also  for  obtaining  coal  and  supplies  to  deep  water 
below. 

"Hard  material  was  encountered  here,  consisting  of  gravel, 
clav  and  soft  shale.  This  material  was  found  to  be  too  hard 
to  dredge  without  racking  the  machinery  and  a  temporary  dam 
was  constructed  in  the  river  three  miles  below  to  obtain  suffi- 
cient water  to  float  the  dredge  over  the  bars. 

"  The  dredge  was  then  moved  down  to  Sta.  5886  and  started 
in  the  land  cut,  known  as  the  'Heit'  cut  July  19.  The  prism 
was  cleaned  up  entirely  to  Sta.  6871  +  60  on  July  31,  removing 
about  126,000  cubic  yards  in  13  days,  of  which  the  greater  part 
was  ^paid'  material.  The  dredging  work  which  the  dredge  was 
able  to  do  east  of  Clvde  to  the  countv  line  has  been  finished. 

"  There  were  172  days  from  the  time  the  dredge  began  work 
until  it  was  tied  up  for  the  winter.  18  days  were  lost  in  mov- 
ing and  repairing,  making  154  actual  working  day?i.     During 
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this  time  1,181,500  cubic  yards  of  material  was  excavated,  which 
included  about  166,000  cubic  yards  of  heavy  gravel.  Of  this 
amount  1,037,605  cubic  yards  was  paid  material,  so  that  the 
material  paid  for  was  about  12  per  cent  under  the  actual  amount 
removed.  The  average  excavation  per  working  day  for  the  season 
was  7,668  cubic  yards,  and  about  SV2  miles  of  canal  were  com- 
pleted. 

"Work  on  this  contract  is  about  10  per  cent  completed  and 
is  up  to  the  schedule  of  time  for  completion. 

"Appropriation  surveys  and  maps  have  been  made  and  all  but 
five  parcels  have  been  appropriated  on  this  contract. 

"  The  following  table  shows  the  status  of  the  work  at  the  pres- 
ent time  and  shows  the  progress  during  the  past  year : 


HEMS  OF  WORK 


Rearing acres 

Exearation cu.  yds. 

Foundation  piloB Un.  f  t 

154n  vitrified  pipe,  laid Iln.  ft. 

Tmcfa'g  and  baekfil'g  for  same .  .lin.  ft 

^nw  estimate 


Preliminary 
estimate. 

Work 
done 

during 
year. 

Total 

work 

done  to 

date. 

Per  cent 
or  work 

d(Mie 
during 

year. 

225 

5,310.800 

4.500 

865 

865 

131 

575.437 

43 

786 
786 

131 

575.437 

43 

786 
786 

58.2 
10.8 
1.0 
91.4 
91.4 

11.273,071  35 

1118.503  61 

1118.503  61 

9.3 

Percent 
of  work 

done 
to  date. 


58.2 
10.8 
1.0 
91.4 
91.4 


9.3 


Ebie  Canal,  Residency  ^N'o.  9. 
Prior  to  April  1,  1909,  Residency  l^o.  9  extended  from  the 
east  line  of  Monroe  county  to  the  west  line  of  the  county,  a  dis- 
tance of  about  40  miles.  This  entire  residency  was  under  the 
charge  of  Thomas  J.  Morrison,  Resident  Engineer,  up  to  April 
1,  1909,  when  the  residency  was  subdivided  at  the  Genesee  river, 
that  part  east  of  the  Genesee  river  being  designated  as  "  Residency 
&-A,"  O.  F.  Bellows,  Resident  Engineer,  being  placed  in  charge, 
while  the  portion  west  of  the  river  was  called  "  Residencf  Xo. 
9-B,''  of  which  Thomas  J.  Morrison,  Resident  Engineer  i?  in 
charge. 

Erie  Canal,  Residency  No.   9-A. 

Resident  Engineers  Bellows  and  Morrison  report  on  Residency 
Xo.  9-A  as  follows: 

"This  residency,  extending  from  the  westerly  line  of  Wayne 
county  to  the  Genesee  river,  following  the  rout4  of  the  prf^scnit 
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Erie  eanal  to  Kings  Bend,  near  Pittsford.  and  tbence  by  a  U 
line  to  the  Genesee  river. 

"  Preliminary  Surveys. 

"  Contract  So.  63.  Preliminary  surveys,  borings  and  sou 
ings  were  made  under  the  direction  of  Assistant  Engin 
George  C.  Mills,  and  the  base  line  of  survey  nionumented.  1 
old  blue  lines  of  the  canal  were  resurveyed  and  partially  stal 
out.  Contract  drawings,  with  the  exception  of  structures,  w 
.prepared,  iog('ther  with  preliminary  estimate  of  prism  quanlit 
Lay-ont  plans  of  structures  were  prepared  and  forwarded 
Albany. 

"The  original  blue  line  and  the  'nine  million'  blue  liu'i  h 
bepTi  located  and  marlied  with  gas  pipe  monuments;  the  cer 
line  has  been  partially  run  by  off-set  lines;  surveys  and  compa 
tive  studies  were  made  for  the  relocation  of  the  spillway  at  Fj 
port ;  surveys  and  rock  soundings  have  been  made  at  bridge  k 
tions  in  and  near  Fairport;  also  detailed  information  furni::! 
when  requestefl  by  the  Division  Engineer's  office, 

"  Contract  No.  23.  Appropriation  sun'eys  have  been  ma 
field  notes  sent  to  the  Division  Engineer's  office  for  the  props 
tion  of  appropriation  maps,  and  center  line  run  and  monument 

"  Consiru^Hon  V/ork. 

"  Three  contracts  are  under  construction  on  this  residi  ri 
with  work  done  as  follows: 

"  Contract  No^  38,  This  contract  provides  for  the  constt 
tion  of  sn[ierstnictnr('  and  substructure  and  approaches  foi 
highway  bridge  at  AVappings,  2. .5  miles  west  of  Fairport,  ? 
2003  +  51 ;  Henry  Tosh  and  Son,  of  Port  Gibson,  N.  Y..  c 
tractors;  H,  E.  AVickham,  Assistant  Engineer,  in  chai 
Amount  of  contract.  $17.1.57.50. 

"  This  contract  was  completed  the  early  part  of  August,  lit 
the  final  estimate  showing  the  total  value  of  work  done,  includ 
alteration  No.  1,  as  $16,286.67. 

"  This  contract  stipulated  that  the  material  for  forming 
bridge  approaches  should  be  taken  from  the  canal  prism,  the 
cavation  being  made  to  the  grade  and  slope  lines  contemplated 
the  adjacent  contract.  No.  6.^, 
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"  Excavation  was  done  with  drag  and  wheel  scrapers,  until  the 
old  canal  bed  became  too  soft  for  team  work,  when  a  one-yard 
bucket  excavator,  manufactured  by  the  Doby  Foundry  and 
Machine  Co.,  was  used  in  connection  with  dump  cars. 

'^  A  detailed  table  for  this  contract  follows : 


ITEMS  OF  WORK. 


Coffer-dams,  pumping,  bailing  and  draining 

lump  sum 

Excavation cu.  yds. 

liniM cu.  yds. 

!^wed  lumber ft.  B.  M. 

Second-daai  concrete cu.  yds. 

Third^laas  concrete cu.  yds. 

Kdoforocd  eoncrete cu.  yds. 

FintrdaflB  masonry  coping cu.  yds. 

Thiid-dass  stone  paving sq.  yds. 

Structural  steel lbs. 

Urtal  reinforcement lbs. 

Wooden  pavement sq.  yds. 

Wooden  fence lin.  ft. 

Gros  estimate 


Prelimi- 
nary 
estimate. 

Work 

done 

during 

year. 

Total 

work. 

done  to 

date. 

Percent 
of  work 

done 
during 

year. 

1200 
12,788 
900 
2,500 
250 
26.6 
90.2 
2 
266.5 
105,000 
8.755 
275 
1,500 

S200 
12.835 

846.5 
1.986 
212.5 
13.7 
89.2 
1.65 
240 
103,127 
8.306 

2f3.6 
1.575 

1200 
12.835 

846.5 
1,986 
212.5 
13.7 
80.2 
1.65 
240 
103.127 
8.306 

263.6 
1,575 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

116,869  90 

116.286  67 

116.286  67 

100 

1 

Per  cent 
of  work 

done 
to  date. 


100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

100 


"  Contmct  No.  41.  For  the  building  of  embankments,  Iron- 
dequoit  creek  crossing;  length  of  contract,  about  0.8  mile.  Butler 
Brothers  Construction  Company,  of  Xew  York  city,  contractors; 
L.  6.  Fisher,  Assistant  Engineer,  in  charge.  Amount  of  con- 
tract, $281,330.     Work  done  to  October  1,  1909,  $90,410. 

"One  70-ton  Bucyrus  steam-shovel,  throe  standard  gage  24  to 
SO-ton  locomotives,  6-yard  dump  cars  and  pipe  line  with  water 
jets,  also  a  hydraulic  dredge  with  12 -inch  suction  and  discharge 
pipes  were  installed  on  this  contract  for  doing  the  work. 

"  The  embankments  on  this  contract  are  made  of  pure  sand, 
either  deposited  from  dump  cars  and  the  material  jetted  away 
from  the  tracks  by  water-jets,  or  else  pumped  to  the  embankment 
?itp  bv  hvdraulic  dredfi:e. 

"  The  following  table  gives  the  status  of  the  work  at  the  present 
time  and  shows  the  progress  during  the  past  year: 


rrciis  OF  woR 


Clearing lump  sum 

Hrubbing cu.  yds. 

|x«avaticm cu.  yds. 

Kmbankment cu.  yds. 

Gw*  estimate 


PreUml- 

nary 
estimate. 

Work 
done 

diif:»m 
year. 

Total 

work 

done  to 

date. 

Pa- cent 
of  work 

done 
during 

year. 

$250 

19.000 

1.072,000 

865.000 

$120 

13,748 

336.304 

304.618 

$120 

13.748 

336.304 

304,618 

48 
72.4 
31.4 
35.2 

1281.730 

190.416 

190.416 

32.1 

Per  cent 
of  work 
done 

to  date. 


48 
72.4 
31.4 
35.2 


32.1 
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"  Contract  No.  23.  Provides  for  the  construction  of  the  land 
line  from  Kings  Bend  to  the  Genesee  river,  a  distance  of  5.63 
miles.  Millard  &  Lupton  Co.,  Philadelphia,  Pa.,  contractors. 
Frank  T.  Mareh,  Assistant  Engineer,  in  charge.  Amount  of 
contract,  $1,887,036. 

*^  This  contract  was  signed  on  August  18,  1909,  and  up  to  Sep- 
tember 30  the  contractors  had  done  no  contract  work,  but  had 
assembled  a  considerable  part  of  their  plant,  consisting  of  three 
70-ton  Bucyrus  steam-shovels,  eight  12  to  18-ton  narrow  gage 
locomotives,  4-yard  dump  cars,  drag  and  wheel  scrapers,  wagons, 
carts,  etc." 

Erie  Canal,  Residency  No,  9-B. 

Resident  Engineer,  Thomas  J.  Morrison,  reports  as  follows: 

''  This  residency  extends  by  way  of  the  land  line  from  the 
Genesee  river  south  of  Rochester  to  South  Greece,  thence  along 
the  present  Erie  canal  to  the  westerly  line  of  Monroe  county, 
about  3  miles  west  of  the  village  of  Brockport. 

"  The  residency  embraces  the  following  contract  sections : 

^'  Contract  No.  21,  from  the  Genesee  river  to  the  New  York- 
Central  railroad  crossing  near  Lincoln  Park,  a  distance  of  2.45 
miles. 

"  Contract  No.  6,  from  the  New  York  Central  railroad  crossing 
to  about  one  mile  east  of  South  Greece,  a  distance  of  3.28  mile>. 

"  Contract  No.  60,  from  the  west  end  of  contract  No.  0  to 
about  onehalf  mile  west  of  Adams  Basin  bridge,  a  distance  of 
8.53  m'les. 

'^  Contract  No.  61,  from  the  west  end  of  contract  No.  60  t^ 
the  west  line  of  Monroe  county,  a  distance  of  7.39  miles. 

'^  Contract  No.  21.  Surveys  of  land  required  for  spoil  bank? 
have  been  made,  to.irether  with  appropriation  surveys  of  some  of 
the  larri  to  le  raken. 

''  Contract  No.  6.  F.  A.  Maselli  is  contractor  for  this  work, 
with  H,  J.  ^lemstreet,  Assistant  Engineer,  in  charge.  Fairly 
good  progress  has  been  made  during  the  year. 

"  Steam-shovel  No.  1,  with  train  outfit,  worked  from  Sta.  2571 
to  Sta.  2590,  to  December  29,  1908,  when  it  was  taken  out  of  the 
cut. 
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"  The  bridge  conveyor  worked  from  Sta.  2648  east  to  Sta. 
2590  +  50,  taking  out  center  cut  down  to  grade.  In  June,  1909, 
it  moved  back  to  Sta.  2645  +  50  and  started  there  working  east, 
finishing  canal  prism  full  width  and  depth.  The  slopes  were 
dressed  down  by  hand  ahead  of  the  conveyor.  This  work  has  been 
carried  east  to  Sta.  2614,  making  a  completed  canal  section  from 
Sta.  2614  to  Sta.  2645  +  50. 

"  Four  channelers  worked  in  conjunction  with  the  conveyor, 
cutting  down  the  rock  sides  from  above  the  proposed  water  sur- 
face to  grade.  This  work  has  been  done  from  Sta.  2608  +  75  to 
Sta.  2651  +  50.  Two  additional  channelers  have  been  set  up  just 
west  of  the  Falls  road  bridge  (Sta.  2651  +  50)  and  have  started 
to  continue  to  the  west  the  cuts  made  by  the  other  channelers. 

''  In  May,  1909,  two  steam-shovels  with  the  necessary  locomo- 
tives and  cars  started  in  at  Sta.  2722  trimming  down  the  rough 
sides  and  slopes  left  by  the  conveyor  and  tipple  inclines.  The 
slopes  were  trimmed  by  hand,  the  material  being  thrown  down  into 
the  cut,  where  is  was  taken  up  by  the  shovels,  loladed  into  cars  and 
hauled  out  on  the  spoil  banks  at  the  west  end  of  the  contract. 
When  rock  was  encountered  that  had  not  been  shattered  sufficientlv 
by  the  former  operations  to  be  broken  off  by  hand,  it  was  drilled 
and  blasted.  This  work  has  been  carried  on  to  the  east  to  Sta. 
2678,  making  a  second  completed  section  of  prism  from  Sta. 
2678  to  Sta.  2722. 

"  The  following  table  gives  the  quantity  of  material  excavated 
bv  each  unit  of  plant  for  each  month  of  its  operation: 


MONTH. 


October.  1908.... 
November,  1908.. 
P«cmber,  1908. . 
Jamiary,  1909.... 

February.  1909... 

March.  1909 

AwU,1909 

May,  1909 

J«ne,1909 

July.  1909 

August.  1909 

September,  1900.. 


Material  Excavated 
BT  Bridge  Co.vvet- 

OR. 


Eftrth. 


Cu.  yds. 

0 

0 

12.317 

6,617 

0 

0 

0 

0 

3,615 

0 

0 

0 


Rook. 


Cu. 
21 
21 
10 
21 
17 
19 
21 
27 
19 
33 
24 
27 


yda. 

,475 

.922 

.944 

.421 

.624 

.142 

.2.54 

.007 

.:387 


,778 


Material  Excavated 
BY  Steam -Shovel 
Xo.  1  AND  Train 
Outfit. 


Earth. 

Rock. 

Cu.  y(h. 

Cu.  ydn. 

0 

13.509 

0 

8.9r5S 

0 

4.101 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Material  Excavated 
BT  Steau-Shovelb 
nos.  1  and  2  and 
Train  Outfits. 


Earth. 


Cu.  yds. 
0 
0 
0 
0 
0 
0 
0 
2.680 
13,<t99 
0 
0 
0 


Rock. 


Cu.  yds. 

0 

0 

0 

0 

0 

0 

0 

5.441 

420 

8.S17 

7.583 

12.472 
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"  The  following  is  a  tablo  showing  the  quantity  of  channel 
done  and  the  number  of  shifts  worked  during  each  month  of 
year: 


October,  1908 

Nonmbar,  IMS. . 
DMnnbn,  IWS... 
Juiuw.  i90g.... 
Febnii^,  1909.. 

HiRh.  1«» 

Aotll,lB09 

H^,  IWO 

jiioii,igmi 

July.lflW 

SepUmbw,  IMS 


■'  Progress  on  walls  and  structures  has  been  as  follow.'^ : 

"  Lyell  road  bridge,  abutments  completed  and  approiio 
graded. 

"  Lee  road  bridge,  abutments  completed  and  backfill  made. 

"  Spiers  road  bridge,  approaches  raised  under  an  alterat: 
plan. 

"  Concrete  retaining  walls,  foundation  courses  laid  from  f' 
seal"  +  32  to  Sta.  2629  +  130,  north  side  of  prism. 

*■  Wa.=li-wall,  excavation  for  the  wall  partially  made  from  S 
2725  to  Sta,  2744,  south  side,  and  from  Sta,  2725  to  Sta.  27 
north  side,  material  being  used  to  rai-'c  embankments  at  the  sa 
stations. 

"  The  Buffalo.  Lookport  and  Rochester  Electric  railway  hi 
built  a  bridge  at  Sta,  26S4  +  60  and  are  now  operating  cars  o' 
it. 
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'*  Following  is  a  table  showing  the  percentage  of  work  done 
during  the  year  and  to  date  on  this  contract. 


ITEMS  OF  WORK. 


Clearing acres 

Qrubbing cu.  yds. 

Excavation ou.  yds. 

Ghannding sq.  ft 

Embankment eu.  yds. 

Ftiddle ou.  yds. 

White  oak  timber  and  plank ft  B.  M. 

Hemteek  timber  andtplank ft  B.  BL 

Seeood-dasB  concrete cu.  yds. 

Tliird<dasB  concrete cu.  yds. 

Flnt^laflB  masonry  coping cu.  yds. 

Wash-frail,  induding  coping cu.  yds. 

Stone  paving sq.  yds. 

Fendng lln.ft 

MamHam  pavement sq.  yds. 


Total 

quantities  aa 

modified  by 

alterations 

lto7. 

Work  done 
during'year 

Total  work 
done  to  date. 

Per  cent 
or  work 
done  dur- 
ing year. 

27 

4,500 

2.095,460 

228,840 

38,000 

1.700 

500 

500 

1.757 

300 

15 

9.990 

60 

1,400 

500 

21.6 

3.711 

1.780.569 

99.991 

32.724 

20 

40 
40 

65 

65 

419.664 
99.537 
15.128 

"i.'iio"'" 

1.461 
264 
11.75 

9.82 

Percent 

of  work 

done  to 

date. 


80 

82 
85 
44 
86 


83 
88 
78 


Total  of  aU  work  done  during  the  year  - 18.6  per  cent  of  estimate  of  cost 
Totftl  of  all  work  done  to  date  ^  82.9  per  cent  of  estimate  of  cost 

"  Contract  No,  7.  This  contract  covered  the  construction  of  the 
superstructures  of  the  bridges  on  contract  No.  6.  During  the  year 
the  superstructures  of  the  Buffalo  road,  Lyell  road  and  I^ee  road 
bridges  were  erected,  thereby  completing  the  work  of  this  con- 
tract on  the  section  covered  by  contract  No.  6. 

"  Contract  No.  60.  Progress  on  the  contract  during  the  year 
by  the  Empire  Engineering  Corporation  has  been  very  good.  The 
work  at  various  times  has  been  under  the  direction  of  Lewis  G. 
Fisher,  Jos.  H.  Young,  Ohas.  L.  Henderson  and  G.  M.  Briggs, 
Assistant  Engineers. 

"  Appropriation  surveys  and  maps  for  the  entire  right  of  way 
have  been  completed. 

"  The  South  Greece  cut-off,  made  bv  steam-shovel  No.  1  and 
train  outfit,  has  been  approximately  85  per  cent  finished  during 
the  past  winter.  The  channeling  through  the  rock  cut  has  been 
finished  and  85  per  cent  of  the  concrete  retaining  wall  built.  The 
wash-walls  for  the  east  end  of  the  cut-off  have  been  completed  with 
the  exception  of  the  coping.  The  old  canal  at  this  point  has  been 
filled  up  with  spoil  and  the  new  cut-off  has  been  operated  as  a  canal 
Hiiring  the  present  season.  A  large  portion  of  the  good  material 
was  hauled  to  the  east,  forming  the  new  south  embankment  al- 
most as  far  east  as  Douglass  farm  bridge. 

"  Steam-shovel  No.  2  worked  in  the  Shafer  borrow-pit  at  the 
west  end  of  the  contract,  the  material  being  used  to  form  the  south 
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embankment  from  the  west  end  of  the  contract  to  bridge  No.  103, 
and  the  south  approach  to  bridge  No.  103.  Later  this  plant 
was  moved  to  the  French  borrow-pit,  where  material  was  taken  out 
for  the  south  approach  to  bridge  No.  102.  This  borrow-pit  was 
later  given  up  and  the  steam-shovel  moved  to  the  east  end  of  the 
contract,  where  it  completed  the  cut-off  connecting  with  contract 
No.  6  and  the  old  canal.  The  material  excavated  was  hauled  west 
along  the  south  side  of  the  canal,  completing  the  embankment  on 
that  side  to  South  Greece. 

"A  ladder-dredge  was  built  at  Adams  Basin  during  the  past 
winter  and  spring  and  on  July  30,  1909,  it  started  work  at  the 
west  end  of  the  contract.  This  plant  has  moved  east  to  Sta.  3353, 
depositing  the  material  to  form  embankment  on  both  sides.  This 
machine  has  taken  out  during  the  few  months  it  has  been  in  op- 
eration from  20,000  to  32,000  cubic  yards  per  month,  working 
three  eight-hour  shiftts  per  day.  Much  difficulty  has  been  met 
with  in  holding  the  wet  material  in  embankment.  At  first  very 
heavy  wooden  forms  were  constructed  the  full  height  of  the  em- 
bankment. These  were  expensive  and  inefficient  in  that  they  gave 
way  in  places,  allowing  the  soft  material  to  flow  out  over  the  ad- 
joining land.  The  plan  has  now  been  adopted  of  building  dikes  of 
sod  and  earth  about  four  feet  high  along  the  outside  limits  of  the 
embankment.  The  material  is  deposited  by  the  dredge  within  the 
dikes,  the  dredge  moving  along  as  soon  as  the  material  reaches  the 
top  of  the  dikes.  When  the  bank  has  dried  out  a  second  series  of 
dikes  is  built  on  top  of  the  first  and  the  dredge  moved  back  to 
fill  again. 

^TBesides  the  work  done  by  the  large  units  described  above, 
prism  excavation  and  embankment  has  been  built  at  a  number  of 
points  by  teams  and  scrapers,  wagons  and  Koppel  car  outfits. 

''  Considerable  wash-wall  has  been  built  at  various  places  along 
the  contract. 

"A  concrete  retaining  wall  312  feet  long  has  been  built  on  the 
north  side  in  the  villasre  of  Spencerport  under  an  alteration  to  the 
original  contract. 

^'  Progress  on  the  structures  during  the  year  is  as  follows : 

"  Culverts  Nos.  44,  45,  46,  47,  48,  49,  50,  51,  52  and  54,  com- 
pleted, except  some  paving  and  surface  finishing. 
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^^Bndges  Nos.  94,  95,  96,  99,  100,  102  an^l  103,  completed, 
except  approaches.  Approaches  to  bridge  No.  94  are  completed 
with  the  exception  of  a  portion  of  the  lining.  This  bridge  has 
been  opened  to  traffic.  Approaches  to  the  other  bridges  have  been 
partly  built. 

'"  The  South  Greece  waste-weir  has  been  completed  except  the 
painting  of  the  steel  work.  The  Spencerport  waste-weir  has  been 
completed  with  the  exception  of  the  tow-path  bridge,  backfill  at 
ends  and  the  paving  of  the  outlet  ditch.  The  Adams  Basin  waste- 
weir  has  been  completed  except  the  riprap  protection  of  the  outlet 
ditch. 

"  Following  is  a  table  showing  the  percentage  of  work  done 
during  the  year  and  to  date  on  this  contract : 


ITEMS  OF  WORK. 


Goffer-dams,  etc miles 

Clearing lump  sum 

Grubbing cu.  yds. 

Ezc&TatSon cu.  yds. 

Sheeting  and  bracing ft  B.  M. 

Qumneiing sq.  ft. 

Fint-clan  embankment cu..yda. 

Second-daaB  embankment cu.  yds. 

lining cu.  yds. 

Puddfe cu.  yds. 

Sawed  lumber,  yellow  pine  or  Douglas  fir, 

.  .ft.  B.  H. 

Foundatkm  piles .lin.  ft. 

Wooden  sheet-piling f  t  B.  11 

Seoond-daoB  concrete cu.  yds. 

Tliird-daas  concrete cu.  yds. 

Reinforced  concrete cu.  yds. 

First-daas  masonry  coping cu.  yds. 

Waali-wall cu.  yds. 

Seoond-daas  stone  paving sq.  yds. 

Tbtrd-daas  stone  paving sq.  yds. 

Third-claas  riprap cu.  yds. 

Fourth-dass  riprap cu.  yds. 

Oast'iron  culvert  pjpe  and  specials lbs. 

12-inch  vitrified  pipe,  Uid lin.  ft. 

Trenching,  etc.,  i2-lnch  pipe lin.  ft. 

Strjctural  steel lbs. 

Metal  reinforcement lbs. 

Wooden  pavement,  24^  thick sq.  yds. 

Wooden  pavement,  3|'  thick sq.  yds. 

Wooden  fence lin.  ft. 

Wrought  iron  pipe  railing lin.  ft. 

Lattice  railing lin.  ft. 

Sluice-«ate  valves,  36*  x  40* No. 

Sluice-gate  valves,  33*  x  33* No. 

Repcintlng  old  masonry lin.  ft. 

li&intaining  navigation lump  sum 

Hatntaining  highway  traffic lump  sum 

W  vitrified  tile  pipe,  laid  wiUi  cement  joints, 

lin.  ft. 


Total 

quantities  as 

modified  by 

alterations 

lto3. 


8.5 

1 

47.807 

1,205.426 

43,000 

26.000 

738.123 

191.630 

25.950 

63,167 

24,000 

13,700 

30.000 

11,449 

1,804 

1,580 

15 

66.900 

4.025 

1.860 

550.4 

100 

95,600 

1     «  20 

20 

816,000 

100,440 

1,330 

650 

16.591 

205 

410 

7 

2 

1.000 

1 

1 

244 


Total 

Work  done 

work 

during  year. 

done  to 

date. 

6 

6 

0.07 

0.59 

17,100 

18.964 

466.046 

472,477 

24.104 

24.643 

15,312 

15.312 

201.567 

203.  M9 

70.268 

70.208 

2,806 

2,806 

4,344 

4,344 

19,056 

19.056 

4,277 

5,176 

8,102 

8,156 

1,406 

1.406 

1,526 

1,526 

1.7 

1.7 

8,679 

8.679 

681 

681 

212 

212 

31 

31 

83.825 

83.825 

20 

20 

20 

20 

790.533 

790.533 

89,876 

89.876 

1.304.2 

1,304.2 

622.1 

622.1 

2.220 

2.220 

398 

398 

6 

6 

1 

1 

36!f)% 

36.6% 
42.8% 

42.8% 

Per  cent 
of  work 
done  dur- 
ing year. 


70.6 

7 

35  8 
28.7 
56.1 
58.9 
27.3 
36.7 
10.8 

6.9 


79 
31 


70.8 

77.9 

96.6 

11.3 

13 

16.9 

11.4 


31 

87.7 
100 
100 

96.9 

89 

98 

95 


5 
1 
7 
13.4 


97.1 
85.7 
50 


30.6 
42.8 


Per  cent 

of  work 

done  to 

date. 


70.6 
59 
39.7 
39.2 
57.3 
58.9 
27.6 
36.7 
10.8 
6.9 

79.4 
37.8 


71.2 

77.9 

96.6 

11.3 

13 

16.9 

11.4 


31 
87.7 

100 

100 
96.9 
89.5 
98.1 
95.7 
13.4 


97.1 
85.7 
50 


36.6 
42.8 


Total  of  all  work  done  during'the  ye,ar  is  36.8  per  cent  of  eatimate. 
Total  of  all  work  done  to  date  i3|3/.3  per  cent  of  estimate  of  cost. 
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"  Contract  No.  61.  This  contract  was  let  to  E.  M.  Graves,  of 
Cleveland,  Ohio,  October  13,  1908,  and  assigned  to  Cleveland  & 
Sons  Co.,  of  Brockport,  N.  Y.,  December  1,  1908.  Assistant  En- 
gineer A.  S.  Millinowski  has  been  in  local  charge,  with  headquar- 
ters at  Brockport 

"Appropriation  sun^evs  have  been  completed. 

"  Work  was  begun  on  November  21,  1908,  in  the  vicinity  of 
bridge  No.  110. 

"  Two  Lidgerwood-Crawford  excavators,  equipped  with  Page 
buckets,  have  been  installed.  No.  1  has  worked  on  the  south  side 
from  Sta.  3467  to  Sta.  3488,  spoiling  the  material  removed.  No. 
2  has  worked  on  the  north  side  from  Sta.  3506  to  Sta.  3614  +  50, 
placing  the  excavated  material  in  the  north  embankment. 

"  Besides  the  work  done  by  these  two  plants,  considerable  ex- 
cavation and  embankment  has  been  made  at  various  points  by 
teams  and  scrapers. 

"  Considerable  wash-wall  has  been  built  on  both  sides  from 
Brockport  to  the  east  end  of  the  contract. 

"  About  462  linear  feet  of  concrete  retaining  wall  through  the 
village  of  Brockport  has  been  built. 

"  The  following  progress  has  been  made  on  structures : 

"  Culverts  Nos.  55%,  56  and  5Y,  both  extensions  completed, 
except  paving. 

"  Culvert  No.  68,  north  extension  completed,  except  paving. 

"  Culvert  No.  59,  south  extension  completed,  except  paving; 
cut-off  wall  and  backfill. 

'*  Bridge  No.  104,  south  approach  partially  made;  culvert  built 
under  north  approach. 

"  Bridge  No.  106,  both  abutments  finished  and  approaches  part- 
Iv  made. 
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Followiiig  is  a  table  showing  the  peroentage  of  work  done  dur- 
ing the  year  and  to  date  on  this  contract: 


ITEMS  OF  WORK 


Coffer-dams,  etc miles 

Qearfaig lump  sum 

Grubbing cu.  yds. 

ExesTation cu.  yds. 

Sheeting  and  braeing f  t  B.  11 

Embancnent,  firBt-claas cu.  yds. 

Embankment,  seeond-class cu. 


Uning cu.  yds. 

Poddfe cu.  yds. 

Sawed  lumber,  ydlow  pine  or  Douglas  fir, 

ft.B.M. 

Foundation  pUes lin.  ft. 

Wooden  sheet-pUlng ft.  B.  M. 

First-dasB  oonoete cu.  yds. 

Second-class  coDcrete cu.  yds. 

Thtrd-daas  concrete cu.  yds. 

Reinforced  concrete cu.  yds. 

Ftast-dass  masonry  cox^g cu.  yds. 

Dry  retaining  wall,  with  coping cu.  yds. 

Wash-wall cu.  yds. 

Seoond-clasB  stone  paving sq.  yds. 

TUrd-daas  stone  paving sq.  yds. 

Oibblestone  paving sq.  yds. 

Third-elaflB  riprap sq.  yds. 

Cast  iron  pipe  snd  specials lbs. 

12-in.  vitrified  pipe,  laid lin.  ft 

244acfa  vitrified  pipe,  laid lin.  ft. 

Structural  steel lbs. 

]fetal  reinforcement lbs. 

Wooden  pavement,  2}'  thick, sq.  yds. 

Wooden  pavement,  St*  thick sq.  yds. 

Wooden  lenoe. in.  ft. 

Wrought  iron  pipe  rail lin.  ft. 

Lattice  railing lin.  ft 

Gates,  standards  and  operat  machinery . . .  No. 

Relaying  board  walks sq.  ft 

Repointlng  old  masonry lin.  ft. 

Drilling  bolt  holes,  old  masonry lin.  ft. 

Maintahiing  navigation lump  sum 

Maintaining  highway  traffic lump  sum 


Total  of  all  work  done  during  year  is  7.75  per  cent  of  estimute  of  cost. 
Total  of  all  work  done  to  date  is  7.75  per  cent  of  estimate  of  coit. 


IVellminary 

Work  done 
during  year. 

Total  work 
done  to  date. 

Percent 
of  work 
done  dur- 
ing year. 

7.4 

1 
48,500 

047,500 
20,0(N) 

564,000 
06,000 
18,000 
13.000 

11,000 

3.400 

5.000 

65 

0,720 

1.030 

360 

8 

1.500 

63.700 

350 

1.200 

275 

280 

30.800 

148 

110 

448.600 

43.000 

820 

220 

8.500 

660 

330 

3 

000 

1,000 

1.400 

1 

1 

""26" 

13.1 

0.7 

22.8 

5.6 

7.5 

2.0 

■  "iiio 

18.4 
21.7 

4  ■ 

""83!8 

6!2 

20.5 

0.3 

6,354 
02.245 

4,560 
31,405 

7.220 

0.3 

6,354 
02.245 

4,560 
81.405 

7,220 

320 

320 

1,154 

180^ 
76 

1.154 

180 

76 

2,531 

2.531 

124 

124 

746 
8.835 

746 
8,835 

218 

218 

Percent 

of  woik 

done  to 

date. 


30 

13.1 
0.7 

22.8 
r  15.6 
ft  7.5 


2.0 


11.0 
18.4 
21.7 


83.8 

■6!2 
20.5 


15.6 


"  Daily  readings  have  been  taken  of  the  gages  on  the  Genesee 
river,  one  on  the  Elmwood  avenue  bridge,  Rochester,  and  the 


otb^T  on  Ballantines  bridge.'^ 


Ebie  Canal,  Residency  Xo.  10-A. 

"Resident  Engineer,  Charles  A.  IngersoU,  reports  as  follows: 
"  This  residency  embraces  contracts  Nos.  62,  9,  65  and  64.    Of 
these  contracts  but  two,  namely,  Nos.  9  and  64,  are  under  con- 
struction. 

^'The  residency  extends  from  the  westerly  line  of  Monroe 
county  to  a  point  100  feet  east  of  Gasport  bridge,  in  the  village  of 
Gasport,  Niagara  county. 


204:  Rbpobt  of  State  Engineeb. 

"Prelimincbry  Work, 

"  The  preliminary  work  on  this  residency  has  consisted  princi- 
pally of  appropriation  surveys  and  the  preparation  of  appropria- 
tion maps  for  contracts  Nos.  9  and  64.  About  90  per  cent  of  this 
work  has  been  completed. 

*'  Reappraisals  of  appropriated  lands  and  buildings  have  been 
made  on  the  above  contracts  and  various  investigations  and  re- 
ports pertaining  to  the  preparation  of  plans,  etc.,  relating  to  con- 
tracts Nos.  62  and  65  have  been  made. 

"  Tests  of  bearing  power  of  the  *  red  horse '  in  Oak  Orchard 
gorge,  at  the  site  of  the  proposed  aqueduct,  are  being  made. 

''  Construction  Work. 

"  Two  contracts  are  under  construction  on  this  residency  with 
work  done  as  follows: 

''  Contract  No.  9  provides  for  the  improvement  of  the  present 
Erie  canal  from  a  point  0.164  mile  east  of  Eagle  Harbor  to  a 
point  0.09  mile  west  of  Beal's  bridge;  length  5.682  miles. 
Thomas  Crimmins  Contracting  Company,  of  New  York  city,  con- 
tractors. Arthur  S.  Whitbeck,  Assistant  Engineer,  in  charge. 
Amount  of  contract,  $755,995.  Work  done  to  October  1,  1909, 
$828,980.  General  equipment  —  two  Lidgerwood  excavators, 
locomotives  and  dump  cars,  teams,  scrapers  and  wagons ;  derricks 
at  all  structures. 


11 
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"  The  following  table  shows  the  relative  amounts  of  work  done 
on  this  contract: 


irEMS  OF  WORK. 


Cktring I lump  sum 

Grubbing cu.  yds. 

All  excavation cu.  yds. 

Sbeetlng  and  bracing ft  B.  H. 

Embankment cu.  yds. 

Lining cu.  yds. 

Puddle cu.  yds. 

Sawed  lumber* it.  1$.  H. 

Foundation  piles lin.  ft 

Seoond-daas  concrete cu.  yds. 

Third-class  concrete cu.  yds. 

Reinforced  concrete cu.  yds. 

Firat-clasB  masonry cu.  yds. 

Firat-cIasB  masonry  backing cu.  yds. 

First-class  masonry  coping cu.  yds. 

First-clsaa  masonry  ringrtones cu.  yds. 

FintHslsaa  masonry  sheeting cu.  yds. 

Wadiwall cu.  yds. 

Second-ciasB  paving sq.  yds. 

Thlrd-clasB  paving sq.  yds. 

Third-elaas  riprap sq.  yds. 

Cast  iron  culvert  pipe  and  specials lbs. 

S^di  vitrified  cdpe  laid lin.  ft. 

15-inch  vitrified  pipe  laid lin.  ft. 

Trenching  and  backfilling  for  8-inch  pipe.lin.  ft. 
Trenching  and  backfilling  for  15-in.  pipe  .lin.  ft. 

Structural  steel lbs. 

Metal  reinforcement lbs. 

Wooden  fence lin.  ft 

Wrought  iron  pipe  rail lin.  ft. 

Resetting  eaten  basin  covers No. 

Maintaining  navigation lump  sum 

Maintaining  highway  traffic lump  sum 

Drilling  bolt  holes  in  old  masonry Un.  ft. 

Gross  estimate 


Per  cent 

Preliminary 

Work  done 

Total  work 

of  work 

estimate. 

during  year. 

done  to  date. 

done  dur- 
ing year. 

11.800 

1180 

11.620 

10 

40.370 

8.744 

16.644 

21.6 

752.890 

238,715 

323.821 

31.7 

50.000 

8.271 

13.772 

16.5 

446.161 

128.118 

173.712 

28.7 

162.119 

2.863 

2.863 

1.8 

4.000 

389 

389 

9.7 

70.000 

27.369 

27.369 

30.1 

33.190 

2.434 

4.240 

1.445 

1,878 

34.1 

4,090 

2.634 

2.875 

64.4 

470 

42 

202 

9 

190 

125 

154 

65.8 

110 

69 

92 

62.7 

30 

19 

19 

63.3 

8 

56 

56 

70 

70 

45.6 

45.6 

65.1 

41.585 

18,165 

18.165 

43.7 

300 

73 

73 

24.3 

1.873 

87 

135 

1 

310 

159 

159 

51.3 

927.000 

651,391 

668.005 

70 

60 

45 

45 

75 

60 

45 

45 

75 

60 

45 

45 

75 

60 

45 

45 

75 

690.065 

311.388 

311,388 

45.1 

47.600 

3,946 

20.560 

8.3 

8.585 

1,568 

1.568 

18.4 

280 

18 

18 

6.4 

2 

2 

2 

100 

$8,000 

16,000 

16.000 

75 

12.500 

11,250 

$1,250 

50 

29 

28 

28 

96.5 

1761.952  38 

1264.388  53 

1328,987  79 

34.7 

.8 
.7 


Percent 

of  work 

done  to 

date. 


90 
41 
43 
27 
39 

1 

9 
39.1 

7.3 
44.3 
70.3 
43 
81 

83.5 
63.3 
70 
65.1 
43.7 
24.3 

7.2 
51.3 
72.1 
75 
75 
75 
75 
45 


1 
43.2 


.4 
.4 


18. 
6. 
100 
75 
50 
96.5 


43.2 


"  Contract  No.  64  provides  for  the  improvement  of  the  present 
Erie  canal  from  a  point  600  feet  west  of  Prospect  street  bridge, 
Medina,  to  a  point  100  feet  east  of  Gasport  bridge;  length  9.91 
miles.  Empire  Engineering  Corporation,  of  New  York  city,  con- 
tractors. R.  H.  Merrill,  Assistant  Engineer,  in  charge,  with 
office  at  Middleport.  Amount  of  contract,  $1,290,492.  Work  done 
to  October  1,  1909,  $221,950.  General  equipment  —  teams, 
scrapers,  wagons,  Koppel  cars,  two  travelling  derricks,  one  steam- 
shovel. 
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Ebpoet  of  State  Enginkek. 


'^  The  following  table  shows  the  relative  amounts  of  work  done 
on  this  contract: 


ITEMS  OF  WORK. 


Coffer-dams,  bailing,  pumping,  etc miles 

Clearing lump  sum 

Grubbing cu.  yds. 

Excavation cu.  yds. 

First-class  embankment cu.  yds. 

Second'Clae  embankment cu.  yds. 

linbig cu.  yds. 

Sawed  lumber ft.  B.  H. 

Foundation  piles lin.  ft. 

Second-class  concrete cu.  yds. 

Tbird-elass  concrete cu.  yds. 

Reinforcod  concrete cu.  yds. 

Wash-wall cu.  yds. 

Second-claaB  stone  paving sq.  yds. 

Cast  iron  pipe  and  specials lbs. 

Structural  steel lbs. 

Metal  reinforcement lbs. 

Sluice-gate  valves No. 

MaintaLdng  navigation lump  sum 

Gross  esUmate 


Preliminary 
estimate. 


10 

$2,600 

55.200 

1,109,113 

412.261 

117,000 

26,000 

25.000 

3.500 

16.280 

2.782 

720 

60,400 

1.400 

840.000 

055,400 

64,000 

5 

113,000 


11,293.230  12 


Work  done 
during  year. 


4 

t2.2tO 

9.897 

148.687 

72.008 

40.881 

343 

5,408 

1.660 

5.661 

1,399 

367 

2.461 

77 

459,066 

140,215 

33.050 

3 

13,900 


1221,953  61 


Percent 

Total  work 

of  work 

done  to  date. 

done  dur- 

ing j-ear. 

4 

40 

12.210 

85 

9.897 

18 

148.687 

13.4 

72,008 

17.4 

40,881 

34.9 

343 

1.3 

5.408 

21.6 

1,660 

47,5 

5,661 

34.8 

1,399 

50.3 

367 

51 

2,461 

35.5 

77 

5.5 

459.066 

54.6 

149,215 

15.6 

33.050 

51.6 

3 

60 

13,900 

30 

$221,953  61 

17.2 

Per  cent 

of  work 

done  to 

date. 


40 
85 

18 

13.4 
17.4 
34.9 

1.3 
21.6 
47.5 
31.8 
50.3 
51 
35.5 

5.5 
54.6 
15.6 
51.6 
60 
30 

17.2 


Erie  Canal,  Residency  No.  10-B. 

C.  J.  McDonough,  Assistant  Engineer  in  charge,  reports  as 
follows : 

''  This  resideucv  extends  for  a  point  about  100  feet  east  of 
Gasport  bridge  to  the  guard-lock  at  Pendleton,  Niagara  county,  a 
distance  of  11.7  miles. 

'^  This  residency  embraces  three  contracts,  namely,  Nos.  66. 
67  and  40,  and  separate  contracts,  for  two  life-bridges  at  Lockport 
and  a  new  guard-gate  at  Gasport.  Of  these  but  two  have  l>een 
let  —  Xos.  66  and  40. 

''Confrad  No.  66.  This  is  the  most  westerly  contract  on  the 
sixty-mile  level.  It  extends  from  100  feet  east  of  Gasport  bridge 
to  a  point  about  600  feet  east  of  the  Lockport  locks,  a  distance  of 
6.35  miles. 

'^  This  contract  was  awarded  on  September  22,  1908,  to  the  Em- 
pire Engineering  Corporation,  of  New  York,  and  is  to  be  com- 
pleted on  October  15,  1911.  E.  H.  Anderson,  Assistant  Engineer, 
is  in  charge. 

"  The  work  of  excavation  for  culverts  and  bridge  abutments 
was  started  November  2,  1908.  During  the  period  of  closed  navi- 
<rntion  the  contractors  worked  '  drv.'    Excavation  at  the  west  end 
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of  the  contract  was  made  with  a  steam-shovel  and  at  other  points 
by  hand  labor  and  teams. 

"  Concrete  walls  at  the  west  end  of  the  contract  are  about  60 
per  cent  completed.  An  elevator  dredge,  with  separate  conveyor, 
was  constructed  at  Gasport  by  the  Bucyrus  Company  and  began 
excavation  on  September  8  at  Gasport,  working  westerly  and  ex- 
cavating for  the  remainder  of  the  month  10,754  cubic  yards. 
Dredging  will  be  completed  the  following  season. 

"About  75  per  cent  of  the  culvert  work  has  been  finished.  The 
remainder  will  be  completed  during  the  coming  winter. 

"  xsTew  bridges  have  been  constructed  at  Lake  avenue.  Young's 
bridge,  Wakeman's  bridge  and  at  Orangeport.  Millard's  bridge 
will  be  completed  during  the  coming  winter. 

"  During  the  period  of  closed  navigation,  when  the  elevator 
dredge  is  inoperative,  two  light  steam-shovels  can  be  used  to  ad- 
vantage in  the  bed  of  the  canal. 

"  The  greater  part  of  the  work  remaining  on  this  contract  is 
excavation,  embankment  and  the  placing  of  wash-wall  for  pro- 
tecting the  sides  of  the  canal. 

"  The  following  table  shows  the  relative  amounts  of  work  done 
on  this  contract : 


ITEMS  OF  WORK. 


Coffer-dams,  pumping,  bailing  k  draiiiing,niiles 

Gearing lump  sum 

Grubbing cu.  yds. 

Excaration : cu.  yds. 

Sbe6ting  and  bradng ft.  B.  H. 

ftnt-dain  embankment cu.  yds. 

Second-daflB  embankment cu.  yds. 

Unhig cu.  yds. 

Fuddfe cu.  yds. 

Sawed  lumber ft.  B.  M. 

Foundation  pUea lin.  ft. 

Second-claaB  ooocrete cu.  yds. 

Third-clase  concrete cu.  yds. 

Reinforced  concrete cu.  yds. 

FirstH^laas  masonry  copbig cu.  yds. 

Waah-wall cu.  yds. 

Seoond-Hdaas  paving sq.  yds. 

Caat  htm  culvert  pipe  and  specials. . . .' — lbs. 

Structural  s*ed lbs. 

Metal  reinforcement Ibe. 

4-in.  wood  pavement sq.  yds. 

S^ch  wooa  pavement sq.  yds. 

Wood  fence lin.  ft. 

Wroii^t  iron  pipe  railing lin.  ft. 

Lattice  railing lin.  ft. 

Drilling  bolt  holes  In  masonry lin.  ft. 

MiUntainlng  navigation lump  sum 

Maintaining  highway  traffic lump  sum 

Gron  estimate 


Perliminary 
estimate. 


6.35 

11.900 

30.92,5 

596,865 

50,000 

276,395 

61,600 

17,012 

8,044 

18,000 

3,830 

9,936 

1,420 

550 

10 

52,870 

525 

104,600 

683.300 

55,600 

340 

1,200 

8,940 

30 

640 

aw 

18,250 
$3,000 


Work  done 
during  year. 


1726,090  10   $173,848  85 


1.461 

$570 

2.939 

94,748 

19,081 

21.1.50 

27,863 

60 

1.066 

15,826 

2.900 

6.284 

480 

432 

1.64 

1,854 

409 

51,527 

558,154 

55,600 

333 

892 

1,417 

26 

632 

200 

$1,897.50 

$690 


Total  work 
done  to  date. 


1.461 
$570 
2,939 

94,748 
19,081 
21,150 
27,863 


Percent 
of  work 
done  dur- 
ing year. 


2.3 
30 

9.5 
16 
38.2 

7.6 
45.2 

4 


1,066 

13.2 

15,826 

87.9 

2,900 

75.8 

6,284 

63.2 

480 

33.8 

432 

78.6 

1.64 

16.4 

1.854 

3.5 

409 

78 

51,527 

49 

558.154 

81.7 

40.227 

72.5 

333 

100 

892 

74.3 

1,417 

15.9 

26 

100 

632 

100 

200 

30.1 

$1,897.50 

23 

$600 

23 

173,848  85 

23.9 

Percent 

of  work 

done  to 

date. 


2.3 
30 

9.5 
16 
38.2 

7.6 
45.2 

4 

13.2 
87.9 
75.8 
63.2 
33.8 
78.6 


16.4 
3.5 

78 

49 

81.7 

72.5 
100 

74.3 

15.9 
100 
100 

30 

23 

23 


1 


23.9 


208  Kepost  of  State  Enginbek. 

''Contract  No.  67.  For  the  construction  of  two  locks  and 
three  bridges  and  prism  work  in  the  city  of  Lockport.  This  eon- 
tract  has  not  yet  been  advertised. 

*'  Contract  No.  40.  This  contract  extends  from  a  point  about 
1,800  feet  west  of  the  Lockport  locks  to  the  Sulphur  spring  guard- 
lock  at  Pendleton,  a  distance  of  4.84  miles  and  was  awarded  to 
the  United  Engineering  and  Contracting  Company,  of  New  York 
city,  on  Xovember  27,  1908.  The  contract  is  to  be  completed 
December  1,  1911.  Edward  Anderberg,  Assistant  Engineer,  is  in 
charge. 

''  ilonumenting  of  center  line  and  about  80  per  cent  of  the  ap- 
propriation surveys  were  completed  before  the  contract  was 
started.     The  appropriation  surveys  are  now  complete. 

"A  central  power  plant  for  the  distribution  of  compressetl  air 
along  the  contra(»it  was  erected  at  the  Hinman  road  during  Feb- 
ruary and  March,  1909.  This  plant  is  operated  by  electricity, 
supplied  by  the  !N'iagara,  Lockport  and  Ontario  Power  Co. 

'^Actual  work  on  the  contract  was  started  on  March  15,  1909, 
for  that  portion  of  the  canal  at  the  east  end  of  the  contract. 
Drills,  steam-shovels  and  trains  delivering  to  spoil  banks  were  op- 
erated on  the  tow-path  side  of  what  is  known  as  the  harbor  sec- 
tion. On  the  southerlv  side  excavation  was  made  bv  drills  and 
steam-shovel,  with  two  loc*omotive  cranes  delivering  material  into 
spoil  banks.  This  plant  is  all  steam  operated  and  the  total  exca- 
vation up  to  September  80,  1909,  was  61,109  cubic  yards,  of 
which  about  75  per  cent  was  ledge  rock. 

*^Just  west  of  this  point,  stripping  excavation  was  started 
September  1,  1909,  with  teams  and  a  40-ton  Marion  shovel  op- 
erated by  air.  On  September  1 G  a  3-cubic  yard  Hammond  scraper 
bucket,  operated  by  hoisting  engine  and  single  power,  began  op- 
peration.  A  70^ton  Bucyrus  shovel,  operating  with  tipple  con- 
veyor, has  also  been  installed.  This  plant  is  to  be  operated  bv 
compressed  air. 

"  Excavation  work  was  begun  June  3,  1909,  wnth  a  450-foot 
span,  cantilever,  operated  by  electricity.  This  machine  was 
erected  by  the  Browning  Company,  and  equipped  with  a  4-cnbio 
yard  drag  bucket.  This  machine  was  guaranteed  to  excavate  an 
average  of  90  cubic  yards  per  hour,  operated  through  a  test  of 
120  hours,  equivalent  to  15  8-hour  days.     The  official  test  began 
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on  September  1  and  ended  on  September  9,  working  14  hours  per 
day.  During  the  test  14  hours  were  lost.  The  machine  excavated 
9,600  cubic  yards,  as  against  10,800  cubic  yards,  guaranteed. 
During  the  remainder  of  the  month,  the  machine  was  operated 
for  52  shifts  and  totalled  36,079  cubic  yards  for  the  whole  month, 
or  an  average  of  64  cubic  yards  per  hour  outside  of  test.  The 
total  excavation  made  by  the  cantilever  since  June  3  is  82,810 
cubic  yards,  all  of  which  is  in  earth.  During  the  winter  months, 
when  the  water  is  drained  from  the  canal,  this  machine  is  to  be  op- 
erated as  a  conveyor  in  connection  with  a  steam-shovel  placed  in 
the  bed  of  the  canal. 

"  Excavation  bv  hand  labor  and  derricks  has  been  carried  on 
near  Hitchen's  bridge  since  June.  A  total  of  17,458  cubic  yards 
has  been  excavated  by  this  method,  about  50  per  cent  of  which 
was  rock.  A  cableway  is  complete  and  ready  for  operation  at  the 
west  end  of  the  contract. 

"During  the  winter  season  the  contract  will  be  worked  dry. 
The  plan  of  operation  is  to  place  9  steam-shovels  in  the  canal, 
delivering  to  cableways  and  conveyors  of  various  types  for  depos- 
iting material  in  the  spoil  banks. 

^'  The  following  table  gives  the  status  of  the  work  at  the  present 
time  and  shows  the  progress  during  the  past  year: 


ITEMS  OF  WORK. 


Clearing lump  sum 

EzcaTatton cu.  yds. 

Qro0  estimate 


Preliminary 
estimate. 

Work  done 
during  year. 

Total  work 
done  to  date. 

Per  cent 
of  work 
done  dur- 
ing year. 

S2.000 
1,822,314 

leoo 

173.415 

leoo 

173.415 

30 
9.5 

12.166.998 

1135,863  70 

S135.863  70 

6.3 

Per  cent 

of  work 

done  to 

date. 


30 
9.5 


6.3 


Erie  Caxal,  Kesidenoy  No.  11. 

C.  J.  McDonough,  Assistant  Engineer,  in  charge  of  this  resi- 
dency, reports  as  follows : 

"  This  residency  extends  from  the  head  of  Sulphur  Springs 
guard-lock,  in  the  town  of  Pendleton,  to  and  through  the  city  of 
Buffalo. 

"  Two  contracts  are  embraced  on  this  residency,  namely,  No. 
19  and  a  contract  from  Delaware  avenue  bridge  to  the  Niagara 
river,  which  has  not  vet  been  advertised. 


310  Report  of  State  Engineer. 

'*  Contract  No.  19  extends  from  the  guard-lock  to  the  Delaware 
avenue  bridge,  Tonawanda,  a  distance  of  12.4:6  miles.  This  con- 
tract was  awarded  to  the  Great  Lakes  Construction  Company,  of 
Buffalo,  N.  T.,  November  26,  1906;  contract  to  be  completed 
December  31,  1910. 

"  C.  J.  McDonough,  Wm.  C.  Perkins,  A.  W.  Kemper  and  O.  L. 
Burdett,  Assistant  Engineers,  have  successively  been  in  charge  of 
this  contract. 

"  In  the  early  stages  of  this  contract,  an  attempt  was  made  to 
excavate  the  prism  by  means  of  dipper  dredges  and  clam-shell 
dredges,  the  method  attempted  being  to  rehandle  the  material  in 
spoil  banks.  This  proved  to  be  impracticable  and  the  hydraulic 
dredge,  Niagara,  built  by  the  Bucyrus  Company,  was  placed  in 
operation  the  latter  part  of  June,  1909.  This  dredge  has  550 
horse-power,  triple-expansion  engines  and  20-inch  pumps  and 
suctions.  During  three  months  of  operation,  up  to  October  1, 
1909,  the  dredge  removed  277,248  cubic  yards. 

"During  January,  1909,  at  Pendleton,  an  earth  dam  was  be- 
gun and  two  steam-shovel  plants  brought  to  the  work  preparatory 
to  excavation  of  rock  in  the  dry.  Owing  to  objections  made  by  the 
city  of  Lockport  against  the  shutting  off  of  canal  water  during  the 
winter  season,  permission  to  complete  the  dam  was  not  obtained 
until  the  middle  of  February.  Work  of  constructing  a  flume  for 
the  delivery  of  water  to  the  city  of  Lockport  was  started  Febru- 
arv  22.  On  the  24th  a  flood  occurred  in  the  Tonawanda  creek 
which  demolished  the  dam  and  the  plan  of  dry  excavation  was 
abandoned  for  the  season. 

"A  Lidgerwood  cableway,  operating  at  Pendleton,  reached  the 
east  end  of  the  contract  on  December  3,  when  it  was  laid  up  for 
the  winter.  During  the  present  working  season  the  cableway  was 
idle  up  to  June.  Since  that  time  it  has  been  engaged  in  placing 
in  spoil  bank  material  excavated  by  the  dipper  dredge. 

"  Clam-shell  dredges  Long  Tow  and  Laivton  were  used  for  plac- 
ing spoil  from  the  dipper  dredge  Buffalo.  The  three  machines, 
acting  as  one  unit,  excavated  about  86,000  cubic  yards  up  to  the 
close  of  1908.  One  of  the<5e  machines  was  then  sold  and  the  other 
placed  at  the  new  concrete  dock  at  Tonawanda,  where  it  has  since 
been  employed. 


f-  .5 
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"  The  dipper  dredge,  Buffalo,  was  rebuilt  last  spring  and  began 
work  in  June.  It  is  at  present  used  in  dredging  hard  material 
on  the  land  cut  known  as  the  Six  Mile  Bend  and  dumping  into  a 
sump  previously  excavated  by  the  hydraulic  dredge. 

"  The  McMyler  excavator,  Dreadnaught,  with  90-foot  boom  and 
Page  bucket,  was  placed  last  November  building  dykes  for  the 
hydraulic  dredge.  This  machine  has  been  engaged  at  this  work 
during  the  past  year.  Another  machine  of  the  same  type,  with 
40-foot  boom,  was  erected  and  installed  on  the  work  last  spring. 
This  machine  has  also  been  engaged  in  building  dikes. 

"  The  following  structures  were  constructed  during  the  yeai » 

Pendleton  highway  bridge  and  about  1,400  linear  feet  of  con- 
crete docking  wall  at  Tonawanda.  Bush's  highway  bridge  will  be 
completed  during  the  month  of  November. 

"  Work  on  the  Delaware  avenue  highway  bridge  at  Tonawanda 
has  been  abandoned,  pending  a  report  of  the  Terminal  Commis- 
sion on  the  question  of  lift  bridges. 

"An  extension  of  time  on  this  contract  will  undoubtedly  be 
necessary.  At  the  present  rate  of  excavation,  namely  100,noo 
cubic  yards  per  month,  about  18  working  months  will  be  neces- 
sary to  complete  the  contract,  which  is  almost  wholly  excavation. 

"  The  following  table  shows  the  status  of  the  work  at  the  pres- 
ent time  and  also  the  progress  during  the  past  year: 


rrEliS  OF  WORK. 


EzeavBtioD,  ffuard-loek  to  Sta.  6180. cu.  yds. 
Excavation,  Sta.  6180  to  Tonawanda.. ou.  yds 

Sheeting  and  bracing ft.  B.  iL 

Embanonent cu.  yds. 

lining ou.  yds. 

Round  timber lin.  ft. 

Foundation  piles,  20  feet  long No. 

Sheet-pUfag ft  B.  M. 

Secono-daaB  grarel  ocmcrete cu.  yds. 

Reinforced  concrete cu.  yds. 

Cobblestone  paving aq.  yds. 

Metal  reinforcement Ibe. 

Structural  steel lbs. 

Removing  bridge  superBtructuree. .  .lump  sum 
IfataktalniDg  traffic lump  sum 

Total  estimate 


liVeliminary 
estimate. 


240.000 

3.217.000 

974.000 

36.000 

2,200 

16.000 

340 

44,000 

15.900 

400 

95 

45,770 

257.640 

$3.'» 

1599 


$892,921  91 


Percent 

Work  done 

Total  work 

of  work 

during  year. 

done  to  date. 

done  dur- 
ing year. 

26.826 

129.992 

11.2 

440,551 

828.988 

13.7 

721 ,976 

730,346 

74.1 

4,892 

4,892 

13.6 

10 

10 

0.5 

14.184 

14,184 

88.7 

2 

46 

0.6 

8.370 

8.370 

19 

7,520 

7.520 

47 

144 

144 

36 

62 

62 

65.3 

15,843 

15.843 

34.7 

215.490 

215.490 

83.6 

$179  50 

$179  50 

50 

$179  70 

$179  70 

30 

$180,951  60 

$311,306  72 

20.3 

Per  ooit 

of  work 

done  to 

date. 


54.2 
25.8 
75 
13.6 
0.5 
88.7 
13.5 
19 
47 
36 
65.3 
34.7 
83.6 
50 
30 

34.8 
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IMPROVEMENT  OF  PUBLIC  HIGHWAYS. 

(Chapteb  115,  Laws  of  1898,  and  Amendatory  Laws.) 

A  detailed  account  of  the  roaas  completed  between  the  begin- 
ning of  the  fiscal  year  and  the  time  when  the  work  of  highway 
improvement  was  turned  over,  to  the  Highway  Comimission  is 
given  in  the  following  pages : 

Chili  (Section  1)  Eoad,  No.  254,  Monroe  County. 

Length,  3.11  miles. 

Width  of  macadam,  16  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  engi- 
neering, $27,700. 
'     Contract  dated,  July  11,  1906. 

Work  commenced.  May  9,  1908. 

Work  completed,  October  14,  1908. 

Final  account,  $26,667.63. 

Contractor,  F.  A.  Brotsch. 

Engineer  in  charge,  J.  R.  Rogers. 

From  the  westerly  boimdary  of  the  city  of  Rochester,  this  road 

extends  southwesterlv  to  the  line  between  the  towns  of  Gates  and 

t/ 

Chili  in  the  town  of  Gates,  Monroe  county.  Three  inches  of 
broken  limestone  were  used  for  constructing  both  top  and  bottom 
courses. 

Chili  (Section  2)  Road,  No.  255,  Monroe  County. 

Length,  2.56  miles. 

Width  of  macadam,  16  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  engi- 
neering, $26,000. 

Contract  dated,  July  11,  1906. 

Work  commenced,  July  25,  1908. 

Work  completed,  November  19,  1908. 

Final  account,  $20,808.54. 

Contractor,  F.  A.  Brotsch. 

Engineer  in  charge,  J.  R.  Rogers. 

From  the  southerly  line  of  the  town  of  Gates  this  road  extends 
southwesterly  to  the  village  of  Chili  in  the  town  of  Chili,  Monroe 
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county.    Three  inches  of  'broken  limestone  were  used  for  construct- 
ing both  top  and  bottom  courses. 

Clovee  Stbeet  (Section  1)  Road,  No.  294,  Moneoe  County. 

Length,  5.89  miles. 

Width  of  macadam,  12  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  engi- 
neering, $44,900. 

Contract  dated,  September  17,  1907. 

Work  commenced,  September  26,  1907. 

Work  completed,  October  14,  1908. 

Final  account,  $40,895.61. 

Contractor,  Monroe  Eoads  Co. 

Engineer  in  charge,  W.  G.  Harger. 

This  road  extends  from  Monroe  avenue  southerly  to  the  south- 
erly line  of  the  town  of  Pittsford  in  the  towns  of  Brighton  and 
Pittsford,  Monroe  county.  Four  inches  of  local  stone  were  used 
for  the  bottom  course  and  three  inches  of  granite  for  the  top  course. 

On  June  2,  1908,  the  Board  of  Supervisors  of  Monroe  county 
authorized  by  resolution  an  additional  appropriation  of  $700  for 
sub-base  and  tile,  'being  one-half  of  the  total  amount  of  $1,400  re- 
quired for  this  purpose. 

Wellsbuhg  Koad,  No.  355,  Chemung  County. 

Length,  4.512  miles. 

Width  of  macadam,  16  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  engi- 
neering, $55,000. 

Contract  dated,  March  9,  1908. 

Work  commenced,  May  26,  1908. 

Work  completed,  November  27,  1908. 

Pinal  account,  $54,396.73. 

Contractors,  Bennett  &  Ryan,  assigned  to  Albertson  &  Adams. 

Engineer  in  charge,  John  Philo  Kelley. 

From  the  southerly  limits  of  the  city  of  Elmira,  on  Maple 
avenue,  this  road  extends  southerly  to  the  village  of  Wellshnrg  in 
the  towns  of  Southport  and  Ashland.  Three  inches  of  broken  lime- 
stone were  used  in  both  top  and  bottom  courses. 
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On  December  8,  1907,  the  Board  of  Supervisors  of  Chemung 
county  appropriated  $2,960.88^  as  the  county  and  town's  share  of 
the  total  increased  cost  of  $6,000. 

HOESEHEADS-COBNINO  ROAD,    No.    358,    ChBMUNG   CoUNTY. 

Length,  7.143  miles. 
■     Width  of  macadam,  16  feet 

Engineer's  preliminary  estimate  of  total  cost,  including  engi- 
neering, $80,600. 

Contract  dated,  December  2,  1907. 

Work  commenced,  May  23,  1908. 

Work  completed,  October  2«,  1908. 

Final  account,  $77,159.39. 

Contractors,  Casey  &  Murray. 

Engineer  in  charge,  John  P.  Kelley. 

From  near  the  southwest  corner  of  the  village  of  Horseheads, 
in  what  is  known  as  Chemung  street,  this  road  extends  W53t€rly 
through  the  towns  of  Horsheads  and  Big  Flats  to  the  western 
boundary  of  the  county  of  Chemung  by  the  direct  roads  leading 
from  Horseheads  to  the  comers.  Three  inches  of  local  limestone 
were  used  both  for  bottom  and  top  courses. 

Cunton  Street  (S'ection  1)  Eoad,  No.  371,  Erie  County. 

Length,  5.65  miles. 

Width  of  macadam,  16  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  engi- 
neering, $55,900. 

Contract  dated,  July  18,  1906. 

Work  commenced,  August  6,  1906. 

Work  completed,  November  2,  1908. 

Final  account,  $153,996.03. 

Contractor,  Gantz-Wilson  Construction  Company. 

Engineers  in  charge,  John  S.  Clancy,  W.  T.  Huber  and  J.  F. 
Hussey. 

This  improvement  extends  from  the  east  line  of  the  city  of  Buf- 
falo easterly  to  the  west  line  of  the  town  of  Elma  in  the  towns  of 
Cheektowaga  and  West  Seneca,  Erie  county. 

The  Board  of  Supervisors  of  Erie  county  passed  a  resolution 
April  9,  1907,  appropriating  $35,700  (in  addition  to  the  $27,950 
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originally  appropriated,  December  29,  1903,)  that  a  brick  pave- 
ment 16  feet  wide  on  a  five-inch  concrete  base  might  be  substi- 
tuted for  the  16  feet  of  macadam  as  originally  planned. 

The  Board  of  Supervisors  also  passed  a  resolution  on  May  19, 
1908,  appropriating  $15,372,  being  the  county's  and  town's  share 
of  a  total  appropriation  of  $30,744  for  a  brick  pavement,  with 
concrete  curbs  between  sections  150  +  50  and  298  +  25. 

Olixton  Street   (Section  2)  Koad,  No.  372,  Erie  County. 

Length,  6.14  miles. 

Widt/h  of  macadam,  16  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  engi- 
neering, $61,500. 

Contract  dated,  July  18,  1906. 

Work  commenced,  July  2,  1907. 

Work  completed,  March  2,  1908. 

Final  account,  $119,578.04. 

Contractor,  Q-antz-Wilson  Construction  Co. 

Engineers  in  charge,  John  S.  Clancy,  John  F.  Hussey,  A.  F. 
Bechtold  and  E.  M.  Faller^ 

This  improvement  extends  from  the  east  line  of  the  town  of 
West  Seneca  easterly  to  the  west  line  of  the  town  of  Manilla,  in 
the  town  of  Elma,  Erie  countv. 

Originally  a  macadam  highway  was  planned,  but  by  a  supple- 
mentary agreement  a  brick  pavement  on  a  five-inch  concrete  base 
was  substituted  between  Stations  295  +  25  and  622  +  53. 

The  Board  of  Supervisors  of  Erie  county  passed  resolutions  on 
May  19,  1908,  appropriating  $33,428,  being  the  county's  and 
town^s  share  of  a  total  appropriation  of  $66,856  for  a  brick 
pavement  with  concrete  curbs,  etc.,  between  the  stations  named. 

Goodrich  Road,  No.  373,  Erie  County. 

I^ength,  8.77  miles. 
Width  of  macadam,  12  and  16  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  engi- 
neering, $84,400. 

Contract  dated,  July  9,  1906. 
Work  commenced,  April  8,  1907. 
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Work  completed,  November  2,  1908. 

Final  acconnt,  $73,001.56. 

Contractor,  Baldwin  Contracting  Co. 

Engineers  in  charge,  Charles  A.  Carruth  and  E.  W.  Heerlein. 

This  improvement  extends  from  Main  street  road  to  Tonawanda 
creek  in  the  town  of  Clarence,  Erie  county.  Limestone  was  used 
throughout  in  its  construction,  three  and  five  inches  in  the  bot- 
tom course,  and  three  inches  for  the  top  course. 

Five  Cobnebs-Kuckville    (Section  2)   Road,  No.   387, 

Obleans  County. 

Length,  5.80  miles. 

Width  of  macadam,  12  and  16  feet. 

Engineer's  preliminarj'^  estimate  of  total  cost,  including  engi- 
neering, $41,500. 

Contract  dated,  Augus»t  31,  1906. 

Work  commenced,  April  9,  1907. 

Work  completed,  November  2,  1908. 

Final  account,  $37,162.38. 

Contractor,  Thomas  Hucknell. 

Engineer  in  charge,  G.  A.  Wright. 

This  improvement  extends  from  the  south  line  of  the  town 
of  Carlton  northerly  to  Johnson's  creek  in  the  town  of  Carlton, 
Orleans  county.  Three  and  five  inches  of  local  stone  were  used 
in  the  bottom  course  and  three  inches  in  the  top  course  on  this 
road. 

Latta  Egad,  No.  399,  Monboe  County. 

Length,  6.84  miles. 

Width  of  macadam,  16  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  engi- 
neering, $82,000. 

Contract  dated,  September  19,  1907. 

Work  commenced,  March  15,  1908. 

Work  completed,  October  14,  1908. 

Final  account,  $78,077.22. 

Contractor,  Jeremiah  T.  Finch. 

Engineer  in  charge,  Joseph  W.  Howe. 

This  improvement  extends  from  the  west  line  of  the  village  of 
Charlotte  westerly  to  the  town  line  of  Parma  in  the  town  of 
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Greece,  Monroe  county.    Five  inches  of  local  limestone  were  used 
for  the  bottom  course  and  three  inches  for  the  top  course. 

On  October  2,  1907,  the  Board  of  Supervisors  of  Monroe 
county  appropriated  $9,300  additional,  as  its  one-half  to  provide 
for  an  8-inch  thickness  of  macadam  in  place  of  6  inches  as  origi- 
nally planned. 

Buffalo  (Section  3)  Road,  No.  402,  Monboe  County. 

Length,  3.62  miles. 

Width  of  macadam,  16  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  engi- 
neering, $32,300. 

Contract  dated,  December  4,  1907. 

Work  commenced,  May  1,  1908. 

Work  completed,  September  21,  1908. 

Final  account,  $26,145.92. 

Contractor,  Greece  Construction  Co. 

Engineer  in  charge,  G.  G.  Miller. 

This  road  extends  from  the  line  between  the  towns  of  Gates 
and  Ogden  southwesterly  to  the  line  between  the  towns  of  Riga 
and  Chili,  in  the  towns  of  Chili  and  Ogden,  Monroe  county. 
Local  limestone  was  used  in  construction, —  four  inches  for  the 
bottom  and  three  inches  for  the  top  course. 

Chubchvixle-Kiga  Eoad,   JTo.   403,  Monroe   County. 

Length,  2.08  miles. 

Width  of  macadam,  12  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  engi- 
neering, $20,100. 

Contract  dated,  November  26,  1907. 

Work  commenced,  July  18,  1908. 

Work  completed,  November  30,  1908. 

Final  account,  $19,602.53. 

Contractors,  Patrick  A.  Lillis;  assigned  to  Rockefeller  Bros. 

Engineer  in  charge,  M.  A.  Einch. 

This  road  extends  from  the  south  line  of  the  village  of  Church- 
ville  southerly  to  the  cross  roads  at  Riga  Center  in  the  town  of 
Riga.  Three  inches  of  local  stone  were  used  for  the  bottom  course 
and  three  and  four  inches  for  the  top. 
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On  October  2,  1907,  the  Board  of  Supervisors  of  Monroe 
county  passed  a  resolution  appropriating  $2,300,  as  its  one-half 
of  the  increajsed  cost  for  providing  a  cobblestone  sub-base  on  a 
portion  of  the  road. 

On  July  1,  1908,  the  Board  of  Supervisors  of  Monroe  county 
passed  a  resolution  asking  that  the  width  of  macadam  be  changed 
from  12  to  14  feet  and  appropriating  $1,100,  being  their  one- 
half  of  the  total  cost  of  such  change.  Special  agreement  con- 
cerning this  change  was  entered  into  on  July  25. 

Cloveb  Street  (Section  2)  Road,  No.  474,  Monroe  County. 

Length,  1.95  miles. 

Width  of  macadam,  16  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  engi- 
neering, $17,200. 

Contract  dated,  November  26,  1907. 

Work  commenced,  June  20,  1908. 

Work  completed,  October  14,  1908. 

Final  account,  $16,899.26. 

Contractors,  Patrick  H.  Lillis;  assigned  to  A.  J.  Rockwood. 

Engineer  in  charge,  E.  P.  Strowger. 

This  road  extends  from  the  Monroe  avenue  road  northerly  to 
the  East  avenue  road  in  the  town  of  Brighton,  Monroe  county. 
Throe  inches  of  local  limestone  were  used  in  both  bottom  and  top 
courses. 

On  August  3,  1908,  the  Board  of  Supervisors  of  Monroe 
county  appiopriated  $1,000,  being  the  county's  share  of  the  total 
cost  of  $2,000  for  lowering  the  grade. 

West  Bloomfikld-Honeoye  Falls  Road,  No.   485,  Ontario 

County. 

Length,  3.76  miles. 

Width  of  macadam,  12  feet. 

Engineer's  preliminary  estimates  of  total  cost,  including  engi- 
neering, $32,900. 

Contract  dated,  January  20,  1908. 

Work  commenced.  May  30,  1908. 

Work  completed,  October  26,  1908. 
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Final  account,  $30,149.46. 

Contractor,  H.  P.  Bnrgard  Co. 

Engineer  in  charge,  John  Philo  Kelley. 

From  the  north  county  line  this  road  extends  in  a  southeasterly 
direction  to  Hains  Comers,  thence  southerly  to  the  main  road 
running  east  and  west  through  the  village  of  West  Bloomfield 
in  the  town  of  West  Bloomfield,  Ontario  county.  On  this  road 
three  inches  of  broken  limestone  were  used  for  both  courses. 

XoBTH  Collins-La WTON  Eoad,  No.   524,  Erie  County. 

Length,  5.43  miles.. 

Width  of  macadam,  16  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  engi- 
neering, $Y3,900. 

Contract  dated,  September  17,  1907. 

Work  commenced,  April  11,  1908. 

Work  completed,  October  20,  1908. 

Final  account,  $65,857.26. 

Contractors,  Mosier  and  Summers. 

Engineer  in  charge,  J.  H.  Hujber. 

This  road  extends  from  the  south  line  of  the  town  of  Eden 
southerly  to  the  north  line  of  the  town  of  Collins  in  the  town  of 
North  Collins,  Erie  county.  Five  inches  of  broken  limestone 
were  used  in  constructing  the  bottom  course  and  three  inches  in 
the  top  course  of  this  road. 

Lawton-Gowanda  Road,  Xo.  525.  Erie  Couxtt. 
Length,  4  miles. 
Width  of  macadam,  16  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  engi- 
neering, $46,900. 

Contract  dated,  September  20,  1907. 
Work  commenced,  April  11,  1908. 
Work  completed,  October  20,  1908. 
Final  account,  $35,726.95. 
Contractor,  Stewart-Kerhaugh-Shanley  Co. 
Engineer  in  charge,  A.  R.  Erskine. 
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This  road  extends  from  the  south  line  of  the  town  of  North 
Collins  southerly  to  the  north  line  of  the  village  of  Gkrwanda  in 
the  town  of  Collins,  Erie  county.  Three-inch  top  and  bottom 
courses  of  broken  limestone  were  used  in  constructing  this  road. 

Alden-Town   Line,    Cunton   St.-Mabiixa   Eoad,   No.    529, 

Ebie  County. 

Length,  6.02  miles. 

Width  of  macadam,  12  and  16  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  engi- 
neering, $49,000. 

Contract  dated,  September  20,  1907. 

Work  commenced,  June  20,  1908. 

Work  completed,  December  10,  1908. 

Final  account,  $45,827.77. 

Contractor,  Stewart-Kerbaugh-Shanley  Co. 

Engineers  in  charge,  E.  M.  Secrist  and  T.  J.  Smith. 

This  road  extends  from  the  west  line  of  the  village  of  Alden 
westerly  to  the  Town  Line  road,  in  the  town  of  Alden,  and  from 
the  east  line  of  the  town  of  Elma  easterly  and  southerly  to  Marilla, 
in  the  town  of  Marilla,  Erie  county.  On  this  road  three  inches 
of  broken  limestone  were  used  for  both  courses. 

Base  Line-Grand  Island  (Section  1)  Road,  No.  530,  Ebie 

County. 

Length,  1.81  miles. 

Width  of  macadam,  16  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  engi- 
neering, $14,000. 

Contract  dated,  September  20,  1907. 

Work  commenced,  June  6,  1908. 

Work  completed,  October  20,  1908. 

Final  account,  $12,911.93. 

Contractor,  Stewart-Kerbaugh-Shanley  Co. 

Engineers  in  charge,  H.  R.  Breese  and  T.  J,  Smith. 

This  road  extends  from  the  Xiagara  river  westerly  and  north- 
erly to  Warrendale,  in  the  town  of  Grand  Island,  Erie  countv. 
Three  inches  of  broken  limestone  were  used  for  both  top  and  bot- 
tom courses  in  its  construction. 
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Base  Line-Gsand  Island  (Section  2)  Road,  No.  531,  Eeie 

County. 

Length,  2.59  miles. 

Width  of  macadam,  14  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  engi- 
neering, $19,800. 

Contract  dated,  December  18,  1907. 

Work  commenced,  July  2,  1908. 

Work  completed,  December  14,  1908, 

Final  account,  $17,766. 

Contractor,  Stewart-Kerbaugh-Shanley  Co. 

Engineer  in  charge,  H.  R.  Breese. 

This  road  extends  from  Warrendale  northerly  to  Inland,  in  the 
town  of  Grand  Island,  Erie  county.  Three  inches  of  broken  lime- 
stone were  used  for  both  top  and  bottom  courses. 

Base  Line-Gband  Island  (Section  3)  Road,  No.  532,  Erie 

County. 

Length,  1.87  miles. 

Width  of  macadam,  12  feet. 

Engineer's  preliminary  estimate  of  toal  cost  including  engi- 
neering, $11,400. 

Contract  dated,  December  18,  1907. 

Work  commenced,  July  11,  1908. 

Work  completed,  October  20,  1908. 

Final  account,  $10,199.03. 

Contractor,  StewartrKerbaugh-Shanley  Co. 

Engineers  in  charge,  H.  R.  Breese  and  T.  J.  Smith. 

This  road  extends  from  Inland  northerly  to  Wood  creek,  in  the 
town  of  Grand  Island,  Erie  county.  Broken  limestone  was  used 
throughout  in  its  construction  in  two  three-inch  courses. 

Skinnebsville  —  New  Home  Bridge  Eoad,  Xo.  584,  Erie 

County. 
Length,  7.96  miles. 
Width  of  macadam,  12  feet. 

Engineer's  preliminary  estimate  of  total  cost  includins:  engi- 
neering, $87,700. 

Contract  dated,  May  7,  1908. 
Work  commenced,  June  6,  1908. 
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AVork  completed,  December  4,  1908. 

Final  account,  $85,533.71. 

Contractor,  Henry  P.  Bayard. 

Engineer  in  charge,  John  C.  Clancy. 

This  road  extends  from  its  intersection  with  the  Main  street 
road  northerly  to  Tonawanda  creek  in  the  town  of  Amherst,  Erie 
county.  Five  inches  of  broken  limestone  was  used  for  the  bottom 
course  and  four  inches  for  the  top  course. 

Olban-Alxegaky   (Sections  1  and  2)   Eoad,  No.  601,  Cat- 

TAEATJOus  County. 

Length,  3.09  miles. 
Width  of  macadam,  16  and  20  feet. 

Engineer's  preliminary  estimate  of  total  cost  including  engi- 
neering, $39,000. 

Oontract  dated,  September  24,  1907. 
Work  commenced,  August  8,  1908. 
Work  completed,  Xovember  2,  1908. 
Final  account,  $81,849.95. 
Contractor,  Gantz-Wilson  Construction  Co. 

Engineer  in  charge,  Clarence  Colony. 

This  road  extends  from  the  junction  of  the  Five-Mile  and  Xine- 
Mile  roads,  southeasterly  to  the  west  line  of  the  town  of  Olean 
in  the  town  of  Allegany,  and  from  the  east  line  of  the  town  of 
Allegany,  easterly  to  the  west  line  of  the  city  of  Olean  in  the 
town  of  Olean,  Cattaraugus  county.  Four  inches  of  gravel  were 
used  for  the  bottom  course  and  four  inches  of  broken  limestone  for 
the  top  course. 

ilAXCHESTER-CLIFTON   SpBINGS  EoAD,   No.    607,   OnTARIO 

County. 
Length,  4.35  miles. 
Width  of  macadam,   12  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  engi- 
neering, $26,600. 

Contract  dated,  December  18,  1907. 
Work  commenced,  May  30,  1908. 
Work  completed,  ^November  25,  1908. 
Final  account,  $26,438.87. 
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Contractor,  Gantz- Wilson  Construction  Co. 

Engineer  in  charge,  John  Philo  Kelley. 

Extending  from  the  east  corporation  line  of  the  village  of  Man- 
chester this  road  runs  easterly  to  the  intersection  of  the  highway 
between  Clifton  Springs  and  Gypsum,  thence  south  to  the  north 
line  of  the  village  of  Clifton  Springs,  in  the  town  of  Manchester, 
Ontario  countv.  Three-inches  of  local  stone  were  used  for  both 
courses  in  construction. 

On  December  2,  1907,  the  Board  of  Supervisors  of  Ontario 
county  passed  a  resolution  appropriating  $1,300  as  its  share  of 
the  additional  cost  of  the  road,  which  additional  cost  amounts  to 
$2,600. 

Phelps-Clifton   Springs  Road^   No.   608,  Ontario  County. 

Length,  2.21  miles. 

Width  of  macadam,  12  feet. 

En£:ineer's  preliminary  estimate  of  total  cost,  including  engi- 
neering, $12,700. 

Contract  dated,  December  18,  1907. 

Work  commenced.  May  30,  1908. 

Work  completed,  !N"ovember  6,  1908. 

Final  account,  $14,670.16. 

Contractor,  Gantz-Wilson  Construction  Company. 

Engineer  in  charge,  John  Philo  Kelley. 

Prom  the  west  line  of  the  village  of  Phelps  this  road  extends 
to  the  east  line  of  the  village  of  Clifton  Springs,  in  the  township 
of  Phelps,  Ontario  countv.  Three  inches  of  broken  limestone 
were  used  in  both  courses  in  its  construction. 

On  December  2,  1907,  the  Board  of  Supervisors  of  Ontario 
county  passed  resolutions  further  appropriating  $2,000  as  its 
share  of  the  additional  increased  cost  of  $4,000. 

LeWISTON— DiCKERSONVILLE    RoAD,    Xo.    617,    NiAGARA    CoUNTY. 

Length,  4.8  miles. 
ATidth  of  macadam,  12  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  engi- 
neering, $35,000. 
Contract  dated,  September  20,  1907. 
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Work  commenced,  June  6,  1908. 

Work  completed,  November  2,  1908. 

Final  account,  $32,048.23. 

Contractor,  Stewart-Kerbaugh-Shanley  Co. 

Engineer  in  charge,  W.  C.  Perkins. 

This  road  extends  from  the  east  line  of  the  village  of  Lewiston 
easterly  to  Dickersonville  (except  through  the  Tuscarora  Indian 
Reservation)  in  the  town  of  Lewiston,  Niagara  county.  Local 
limestone  was  used  throughout  construction  .in  two  courses  of  three 
inches  each. 

North  Tonawanda-Sanborn  Road^  No.  643,  Niagara 

COTTKTY. 

Length,  4.44  miles. 

Width  of  macadam,  12  feet 

Engineer's  preliminary  estimate  of  total  cost,  including  engi- 
neering, $43,200. 

Contract  dated,  December  18,  1907. 

Work  commenced.  May  23,  1908. 

Work  completed,  November  2,  1908. 

Final  account,  $38,899.63. 

Contractor,  Stewart-Kerbaugh-Shanley  Co. 

Engineer  in  charge,  W.  O.  Perkins. 

This  road  extends  from  the  north  line  of  the  city  of  North 
Tonawanda  northerlv  to  the  south  line  of  the  town  of  Lewiston 
in  the  town  of  Wheatfield,  Niagara  county.  Five  inches  of  broken 
limestone  were  used  for  the  bottom  course  and  three  inches  of  same 
for  the  upper  course. 

Falcoxer-Kennedy  Road,  No.  698,  Chautauqua  County. 

Length,  1.044  miles. 
Width  of  macadam,  12  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  engi- 
neering, $11,500. 

Contract  dated,  February  5,  1908. 
Work  commenced,  July  18,  1908. 
Work  completed,  November  80,  1908. 
Final  account,  $9,115.95. 
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Contractors,  G.  M.  Love  and  Son. 

Engineer  in  charge,  S.  O.  Steere. 

This  road  extends  from  the  village  of  Falconer  easterly  to  the 
line  between  the  towns  of  Ellicott  and  Poland,  in  the  town  of 
Ellicott,  Chautauqua  county.  Limestone  was  used  throughout  for 
macadam,  five  inches  for  the  bottom  course  and  three  inches  for 
the  upper  course. 

Portvili.e-Olean  (Section  2)  Koad,  No.  731,  Cattaraugus 

County. 

Length,  2.06  miles. 

Width  of  macadam,  16  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  engi- 
neering, $69,600. 

Contract  dated,  January  30,  1908. 

Work  commenced,  September  18,  1908. 

Work  completed,  November  25,  1908. 

Final  account,  $20,994.02. 

Contractor,  The  Star  Constructing  Company. 

Engineer  in  charge,  Jos.  W.  Howe. 

This  road  extends  from  the  east  line  of  the  city  of  Olean  south- 
easterly to  the  west  line  of  the  town  of  Portville  in  the  town  of 
Olean,  Cataraugus  county.  Limestone  for  macadam,  in  two 
courses  of  four  inches  each,  was  used  in  its  construction. 

Big  Flats-Gibson  Road^  No.  742,  Steuben  County. 

Length,  4.33  miles. 

Width  of  macadam,  16  feet. 

Engineer's  preliminary  estimate  of  total  cost,  including  engi- 
neering, $56,200. 

Contract  dated,  January  30,  1908. 

Work  commenced,  May  15,  1908. 

Work  completed,  October  26,  1908. 

Final  account,  $49,706.33. 

Contractors,  Bradley  and  Nolan. 

Engineer  in  charge,  J.  T.  Schuyler. 

Banning  at  the  Chemung  county  line  on  the  north  side  of  the 
Chemnng  river  on  the  main  highway  from  the  village  of  Big  Flats 
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and  running  westerly  this  road  extends  to  the  river  bridge  at  Gil> 
son  in  the  town  of  Corning,  Steuben  county.  Three  inches  of 
local  limestone  were  used  for  both  top  and  bottom  courses. 

CONCLUSION. 

A  statement  of  the  engineering  expenses  of  the  Division  and 
tables  of  contracts  completed  during  the  fiscal  year  and  those  in 
force  at  its  close,  are  hereto  appended. 

The  business  of  this  office  has  been  very  large,  by  reason  of  the 
constantly  increasing  amount  of  work  under  contract.  The  engi- 
neering force  has  varied  from  140  to  175  men  since  the  separa- 
tion of  the  road  department. 

The  efficiency  of  the  organization  has  been  constantly  increasing 
and  is  now  most  marked. 

The  entire  organization  has  rendered  valuable  assistance  and 
the  writer  desires  to  express  his  appreciation  of  their  efficient  and 
conscientious  service. 

I  desire  also  to  thank  you  and  your  Deputies  for  the  valuable 
suggestions  and  hearty  cooperation,  which  has  greatly  assisted 
me  in  the  performance  of  my  duties. 

Respectfully  submitted, 

T.  W.  BARRALLY, 

Division  Engineer, 


Western  Division:    Engineering  Expenses. 


227 


The  F0LI.0WING  'Statements  Show  the  Names^  Rank  and 
Compensation  of  Engineers  in  the  Western  Division  of 
the  Department  of  the  State  Engineer  and  Surveyor^ 
Together  with  Incidental  Expenses  for  the  Fiscal  Year, 
Ended  September  30,  1909. 

Ordina/ry  Repairs  to  Canals  —  Erie  Canah 

Chapter  406,  Laws  of  1908. 


NAME. 


Rank. 


Rate  of 
compensation. 


Services. 


John  P.EelW Division  engineer $300  00  per  month 

T.W.  BamUy iDiTiaion  engineer 300  00  per  month, 

Jaoob  G.  Soengel Financial  clerk 500pa  day 

A.  a  Williams 'Estimate  clerk 150  00  per  month! 

Anna  BL  Lorscheider. . |Stenographer 83  33pa month 

Anna  BL  locsclieider.. .  Stenographer 100  00  pa  month! 

Ifaixaret  McEUigott. . .  Stenographer 75  00  per  monthj 

M.  Atdden Stenc^rapher 200per  day: 

Wm.  IL  Thomas Stenographer ' 

E.  A.  Bonney Draftunan I        500per  day 


1966  27. 

2,612  90 

665  00. 

750  00. 

166  70. 

1,000  00. 

37  50. 

104  00. 

108  00. 


TniveL 


10  80 


6  15; 


Inddentd  Bxpeiua. 

SUtionery  and  printing 9234  67 

16  00 


liTEty 

Postage 

Office  rent 

Telephone  and  telegraph. 
Mlscfllanaous 


30  02 
885  00 
110  02 
725  83 


Total. 


Total 


$066  27 

2.613  20 

665  00 

750  00 

166  70 

1.000  00 

37  50 

104  00 

108  00 

6  15 

$6.406  82 


2.001  64 


$8.408  36 


Construction  of  Barge  Canal  —  Erie  Canal. 

Chapter  147.  Laws  of  1903. 


NAME. 


John  P.  Kelly 

T.  W.  Bonral^ 

B.E.  Failing 

O.F.BellowB 

Thos.  J.  HoRlson 

Chas.  A.  Innenoll 

T.W.Baxnaly 

H.E.BralnBrd 

a  J.  McDonoiii^ 

JohnS.CbD^ 

Wm.C.  Perkins 

John  FUIo  Kelley 

Edw.  Anderberg 

Fred.  J.  Wilbur 

J.  Seward  Summers.. . . 

Elmer  C.  Lavton 

Frank  T.  Marsh 

J08.H.  YouDS 

H.R.Wlekham 

H.  J.  Hematreet 


Division  engineer i$300 

Diviston  engines 300 

Resident  engineer 200 

Resident  engineer 200 

Resident  engineer 200 

Resident  en^neer 200 

Resident  engineer 200 

Bridge  designer 150 

First  assistant  en^neer. 

Aaristant  engineer 

Assistant  engineer 

Assistant  engineer 

Assistant  engineer 

Assistant  en^neer 

Aflstotant  en^eer 

Assistant  en^neer ' 

Assistant  eng^eer 

Assistant  engmeer 

Assistant  en^neer 

Assistant  en^neer 


00  per  montii 
00  per  month 
00  per  month 
00  per  month 
00  per  month 
00  per  month 
00  per  month 
00  per  month 
7  00  per  day 
6  00  per  day 
6  00  per  day 
6  00  per  day 
6  00  per  day 
6  00  per  day 
6  00  per  day 
6  00  per  day 
6  00  per  day 
6  00  par  day 
6  00  per  day 
6  00  per  day 


Services.       Travel. 


$2.400  00! 
1,200  00 
2.400  00 
2,400  OOl 

658  061 

375  00 

2,198  00 

24  00 

576  00 

90  00 

1.566  00 

1,944  00 

1,866  00 

786  00 
1,854  00 
1,596  00 

312  00 
1.890  00 


$256  38 

372  66 

194  19 

63  49 

165  42 

441  01 

92  09 

16  68 

217  87 

'  5302 

15  66 

232  15 

600 

452  67 

38  23 

502  16 

710  40 

118  82 

385  60 


Total. 


$256  38 

372  66 

2.504  19 

1,263  49 

2.565  42 

2.841  01 

750  15 

391  68 

2.415  87 

24  00 

629  02 

105  66 

1,798  15 

1,950  00 

2.318  67 

824  23 

2,856  16 

2,306  40 

430  82 

2.275  6 
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Construction  of  Barge  Canal  —  Erie  Canal — (Continued). 


NAME. 


Wm.  J.  Burna 

JolmB.  Doyle 

Fferey  L.  Arnold... 

CkaM.  Montag 

a  M.  Colony 

C.  J.  Bean 

Josnh  W.Howe... 

M.F.Dulka 

E.  D.  Bean 

Walter  G.Dubey... 
Harold  Holmes. . . . 

Philip  B.  Hose 

Wm.  H.  Gtauiity... 

R.  W.  Heerleln 

Robert  C.  Georger. 

H.  H.Tripp 

H.  J.  Simmelink. . . 

A.O.  Peabody 

GerdH.  Scbulte... 
Motria  Glaaabcrg. . . 

M.F.  Dullea 

George  Fuller 

E.D.Bean 

H.F.Hughes 

James  Sim 

W.W.Barclay 

H.  F.  Hudies 

John  A.  Uardd 

Geo.  F.  Poinan 

Edw.  M.  Poinan... 

Geo.  II.  Haiiar 

W.J.Kelly 

James  Sim 

Edwin  L.  Wick. . . . 
Wm.  C.  Armstrong. 
Thoa.  McMorrow... 
Geo.  W.  Roflers.... 

A.  W.GUlis 

John  A.  Harold 

Edw.  M.  Poinan.... 

D.T.  Simpson 

E.  J.  Grelner 

S.  Govner 

Dana  M.  Ifiner 

Chas.  L.  Gorman... 

PredC.  Facer 

Howard  C.  Young. . 

J.F.Webster 

James  M.  Wilson.., 
W.  N.  Langworthy. 
Tbo8.McGraUi 

D.  a  Hollenbeek. . . 
Wm.  H.  Guenther.. 
FbydC.  Oatman.. 

H.Safir 

0.  J.  Townsend 

John  J.  HcManus.. 
Thos.  B.  Bowers... 

H.  Kramer 

FredH.  Palmer.... 

John  A.  Kelly 

T.J.Smith 

E.M.Faller 

E.  J.  FiUmartln... 
Louis  H.  Brandt... 
Geo.  J.  Seemoeller. 
H.  Archie  Shafer... 
Wm.  J.  Knauer — 
Wm.  E.  McGarthy. 

R.  A.  Gross 

H.  A.  IngersoU 

J.J.MuUcn 

Frank  J.  O'Connor. 
PauJM.  Howe 


Rank. 


Tracer 

Tracer 

Tracer 

Tracer 

Rodman...; 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodnun 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Inspector 

Inspector 

Inspector 

Inspector 

Inspector 

Inspector 

Inspector 

Inspector 

Inspector 

Inspector 

Inspector 

Inspector 

Inspector 

Inspector 

Inspector 

Inspector 

Inspector 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Boatman 

Boatman 

Boatman 

Boatman 

Boatman 

Foreman  of  borings . 
Foreman  of  borinfoi . 
Foreman  of  borings. 
Foreman  of  borings. 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 


Rate  of 
compensation. 


160  00  per  month 

50  00  per  month 

50  00  per  month 

50  00  per  month. 

4  UO  per  day 

4  00  per  day| 

4  00  per  dayl 

4  00  per  day' 

4  00  per  dayi 

4  00  per  day 
3  50  per  dayl 
3  50  per  day 
3  50  per  day 
3  50  per  day 
3  50  per  day 
3  50  per  day 
3  50  per  day 
3  50  per  day 
3  50  per  day 
3  50  per  day! 
3  50  per  day 
3  50  per  day' 

3  50  per  day 

5  00  per  day 
5  00  per  day 
5  00  per  day 

4  50  per  day 
4  50  per  day 
4  50  per  day 
4  50  per  day 
4  00  per  day 
4  00  per  day 
4  00  per  day 
4  00.  per  day 
4  00  per  day 
4  00  per  day; 
3  50  per  day; 
3  50pprday' 
3  50  per  day 
3  50  per  day 
3  00  per  dayj 
3  00  per  day 
2  50  per  dayl 
2  50  per  day 
2  50  per  day 
2  50  per  day 
2  50  per  dayi 
2  50  per  dayl 
2  50  per  dayi 
2  50  per  day 

2  50  per  day 

3  00  per  day 
3  00  per  day' 
3  00  per  day 
3  00  per  day 

3  00  per  day 

4  50  per  day 
3  50  per  day 
3  50  per  day 
3  50  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day' 
2  00  per  day' 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day; 
2  00  per  dayl 
2  00  per  day 
2  00  per  dayl 
2  00  per  day 
2  00  per  day 


Services. 


1175 

300 

232 

600 

200 

1.260 

1.160 

1,048 

212 

1,252 

960 

n 

878 
826 

1,004 
297 
987 
952 

1.113 

1.137 
182 
329 
956 
430 
285 
385 

1,102 
T2 
180 
63 
976 
380 
196 

1,340 
420 

1,276 


00 
00 
14 
00 
00 
00 
00 
00 
00 
00 
50 
00 
50 
00 
50 
50 
00 
00 
00 
50 
00 
00 
50 
00 
00 
00 
50 
00 
00 
00 
00 
00 
00 
00 
00 
00 


276 
105 

91 
706 
939 
816 
782 
236 
782 
362 
730 
237 
682 
602 
978 
939 
471 
441 
372 
409 
1.102 
875 
1.137 
506 

48 
486 

30 
468 
•478 
650 
308 
116 
502 
656 
360 
628 
646 


Travel. 


50 
00 
00 
00 
00 
00 
SO 
00 
.■50 
501 
00 
50 
50 
50 
00 
00 
00 
00 
00| 
50 
50 1 
00 
,50 
OOi 
00 
00' 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 


124  30 

680 
27  48 


2  09 


3  71 


300 


50  54! 


19  36; 


38  71 


14  66 


2  73 
57  80 


30  22| 

i66'57 

67  70 

2  09 

4  Oil 


38  30 


16  89 
188  21 
132  33 

28  79 
6  21 


7  65' 


Total 


1175  00 

300  00 

232  14 

600  00 

221  30 

1,266  80 

1.187  48 

1,048  00 

212  00 

1,252  00 

960  50 

noo 

878  50 

826  00 

1.006  59 

297  50 

987  00 

956  71 

1.113  00 

1.140  50 

182  00 

329  00 

1.006  04 
430  00 
285  00 
385  00 

1.102  50 
91  36 
180  00 
63  00 
976  00 
380  00 
196  00 

1,378  71 
420  00 

1.276  00 
14  66 
276  m 
105  00 
91  00 
707  73 
996  80 
815  00 
812  72 
235  00 
883  07 
420  20 
732  09 
241  61 
682  50 
692  50 

1.016  30 
939  00 
471  00 
441  00 
372  00 
426  39 

1.290  71 

1.007  33 
1.166  29 

512  21 
48  00 
486  00 
30  00 
468  00 
478  00 
550  00 
308  00 
116  00 
509  65 
656  GO 
363  00 
628  00 
646  00 
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Construction  of  Barge  Canal  —  Erie  Canal — (Continued). 


NAME. 


Harry  J.  O'Connor. . 

JdbnJ.  Kinney 

F.Q.KimbaU 

A.  W.  BalUett 

A.F.  Beohtold 

Allyn  T.  Qilbert 

Geo.  Davis 

Frank  N.  Siason 

Harry  W.Paton 

Geo.K.  Shuler 

A.  E.  WUliams 

Sherman  A.  Miller. . . 

Finla  L.  Jones 

Raymond  J.  Kelly. . , 

Earle  J.  Trimble 

FredO.  Hemple 

Thos.E.  Plunkett... 
Wm.  H.  Barhyte.... 

Burt  C.  Hayes 

Lynn  H.  Barrows. . . 

Leo.  Creighton 

Wm.  J.  Berdel 

L.M.Waldner 

R.B.  Curry 

E.  F.  Dowd 

Wm.  F.  Lyaett 

Goo.  E.  Merry 

Chas.  J.  Dopaher 

Hugh  F.  Lynch 

KftTBickford 

John  J.  Sullivan 

T.  Beaunre 

Jerome  J.  Brueckel. . 
Wm.  H.  Kinerton... 

Chas.  Watson 

Martin  Coumeen . . . . 

Frank  Co  vert 

Albert  Keeskr 

Claude  A.  Facer 

Thos.  Dunn,  Jr 

A.  Ballow 

John  Hali^ 

Nellon  Stevens 

FredPetrie 

E.  Osborne 

WUliamChilds 

Walter  Myers 

Wm.Marahall 

James  Gleason 

Fred  Smith 

George  Davis 

David  H.  Mann,  Jr. 
Wm.  H.  Saunders . . 

C.  N.  Budlong 

W.  B.Green 

E.  Horaewell 

Peter  Arnold 

Henry  Enoler 

Louis  J.  Hayne 

W.  D.  Heffeman . . . 
Timothy  Driscoll. . . 

M.  Madden 

J.  B.  Roberts 

Jos.  MoNamani .... 

L.  V.  Dunham 

L.  C.Pelton 

E.  A.  Brooks 

.Steve  Childs 

C.  A.  Harwick 

Fnink  Bond 

John  Green 

Alexander  Rogers .  . 

Carl  F.  Doty 

V.  C.  Jordan 


Rate  of 
compensation. 


Axeman. 

Axeman. 

Axeman. 

Axeman. 

Axeman. 

Axeman. 

Axeman. 

Axeman. 

Axeman. 

Axeman. 

Axeman. 

Axeman. 

Axeman. 

Axeman. 

Axeman. 

Axeman. 

Axeman. 

Axeman. 

Axeman. 

Axeman. 

Axeman. 

Axeman. 

Axeman. 

Axeman. 

Axeman. 

Axeman. 

.\xeman. 

Axeman . 

Axeman. 

Axeman. 

Axeman. 

Axeman. 

Axeman. 

Axeman. 

Axeman. 

Laborer. 

L'lbrr  r. 

Laborer. 

:  Laborer. 

Laborer. 

iLAborer. 

'Laborer. 

j  Laborer. 

Laborer. 

I  Laborer. 

Laborer. 

[Laborer. 

Laborer. 

'Laborer. 

Laborer. 

Laborer. 

I  Laborer. 

Laborer. 

I  Labors. 

Laborer. 

Laborer. 

Laborer. 

Laborer. 

Laborer. 

Laborer. 

Laborer. 

Iljaborer. 

j  Laborer . 

Laborer. 

I  Liiborer . 

Laborer. 

Li  borer 

Laborer . 

Li  borer 

Lm  borer. 

I  Laborer. 

Laborer. 

Laborer. 

Lt  borer. 


2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 


2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 


Services. 


12  00  per  day 
2  00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  pa  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  par  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  pa*  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day: 
00  per  day' 
00  per  day! 
00  per  day 
00  perdayl 
00  per  day 
2  00  per  day! 
2  00  per  day 
00  per  day| 
00  per  day, 
00  per  day' 
00  per  day  I 
00  per  day, 
00  per  dayi 
00  p?r  day 
00  per  day  I 
00  pt-r  day 
00  per  day 
00  p'^r  day 
00  per  day 
00  p?r  d:iy 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 


Travel. 


Total. 


$632  00 
112  00 
344  00 
654  00 
182  00 
416  00 
188  00 
626  00 
482  00 
66  00 
612  00 
544  00 
576  00 
100  00 
560  00 
554  00 
552  00! 
636  00 
626  00 
626  00 
626  00 
118  00 
116  00 
188  00 
622  00 
636  00 
634  00 
636  00 
188  00 
188  00 
630  00 
628  00 
422  00| 
162  00, 
158  OOl 

66  00: 

66  00| 
66  00t 
40  00 

40  00; 

8  00l 
66  00 
66  00 
66  00 
800 
66  00 
68  00 
66  00 
66  00 
66  001 
66  00 
66  00 
302  00 
406  00 
344  00 
2000 
1,104  00! 
314  00. 
314  00' 
62  OOl 
4  00 
66  OOl 
262  001 
90  OOl 
178  OGi 
364  OO! 
210  00 
194  00 
168  00 
498  00 
170  00 
170  00 
210  00 
210  00 


135  34 


2  53 


16  64 


2  44 


63  20 

55  13 

4  78 


17  99! 


$667  34 
112  00 
344  00 
664  00 
184  53 
416  00 
188  00 
626  00 
482  00 
66  00 
628  64 
544  00 
576  00 
100  00 
560  00 
554  00 
552  00 
636  00 
626  00 
626  00 
626  00 
118  00 
118  44 
188  00 
622  00 
699  20 
689  13 
640  78 
188  00 
188  00 
630  00 
628  00 
422  00 
162  00 
175  90 
66  00 
68  OO 
66  00 
40  00 
40  OO 
80O 
66  00 
66  00 
68  OO 
800 
66  00 
08  00 
66  00 
66  00 
08  00 
66  00 
66  00 
302  00 
406  00 
344  00 
20  00 
1.104  00 
314  00 
314  00 
62  00 
400 
66  00 
262  00 
90  00 
178  00 
364  00 
240  00 
194  00 
166  00 
498  00 
170  00 
170  CO 
210  00 
210  00 
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Construction  of  Barge  Canal  —  Erie  Canal — (Concluded). 


NAME. 


Wm-O'Dsy 

JohnC.  Hoctor 

Peter  F.  Poland... 

A.  R.  Jones 

0.  M.  Punch 

B.S.  Wilcox 

James  Hughes 

Thou.  B-shnclI 

Thos.  Clifford 

NickGalio 

Carl  Lw  Oelkere 

Duue  M.Ward... 
Joseph  Rlcard.  — 
George  Mnrpby — 
Frank  Meluhon . . 
Edward  L  Kropp. 
Howard  F.  licwis.. 

J.  H.  Madigan 

Chas.  Blackwood.. 
JayWestfarook.... 

Michael  Un^er 

M.  a  Rutherford.. 
Leo.  G.  Barnhart. . 

J.W.Main 

J.  W.  Howard 

Ed.  J.  Bums 

Frederick  Wood... 
Frank  L.  Swift.... 
Raymond  Welter.. 

O.W.Hard 

GeaH.  Sabbury.. 
John  W.  Smith.... 

R.  A.  Toole 

Thos.  Dunn 

David  Barry 

Edwin  B.BaLle.... 

FMSchmitt 

Jacob  Snell,  Jr — 
Wm.  J.  Swarto.... 

CarlTuflclier 

C  Henry  Haniscm. 
JohnF.  Wickham. 
Martin  Hunkley. . . 
Patrick  J.  Slavln.. 


Laborer .... 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer  — 
Laborer. . . . 

Laborer 

Laborer 

Laborer 

Laborer .... 

Laborer 

Laborer  — 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer.... 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer.... 

Laborer 

Laborer 

Laborer 

Laborer. . . . 

Laborer 

Laborer 

Gage  reader. 
Gage  reader. 
Gage  reader. 
Gage  reader. 
Gage  reader. 
Gage  reader. 
Gage  reader. 


Rate  of 
oompenaation. 


$2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  PO  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  OOperdav 
6  00  per  month 

5  00  per  month 

6  00  per  monthj 
5  00  per  numth 
5  00  per  month' 
5  00  per  month 
5  00  per  month 


ServioM. 


$170  00 

170  00 

52  00 

164  00 

210  00 

140  00 

170  00 

170  00 

170  00; 

47  25 

148  00 

140  00 

170  00 

170  00! 

170  00 

104  001 

54  00 

100  00 

172  00 

170  00 

586  00 

98  00 

170  00 

150  00 

34  00 

170  00 

170  00 

170  00 

170  00 

164  00 

136  00 

150  00 

106  00 

34  00 

168  00 

170  00 

170  00 

72  00 

60  00 

60  00 

60  00 

40  00 

60  00 

30  00 


Travel. 


$2  08' 


Total 


$170  00 

170  00 

52  00 

164  00 

210  00 

140  00 

170  00 

170  00 

170  00 

47  25 

148  00 

140  00 

170  00 

170  00 

170  00 

104  00 

54  00 

100  00 

172  00 

170  00 

586  00 

08  00 

170  00 

150  00 

34  00 

170  00 

170  00 

170  00 

170  00 

166  96 

136  00 

150  00 

106  00 

34  00 

166  00 

170  00 

170  00 

72  00 

60  00 

60  00 

60  00 

40  00 

60  00 

30  00 


Instruments,  toob  and  appliances. 

Office  rent 

Fuel  and  li^t 

Stationery  and  printing 

Postaipe 

TdepSone  and  telegraph 

MtooeHaneous 


Incidental  Bxpenta. 


$167,635  56 


$1.106  44 

2.450  33 

229  63 

331  61 

326  0/ 

1.132  16 

13.186  26 


18.762  50 


Total. 


$186,398  08 
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Improvement  of  Public  Highways, 

Chapter  115.  Lawa  of  1898,  and  amendatory  laws. 
(From  October  1. 1908.  to  February  17. 1909.) 


NAMK 


John  P.  Kelly 

IL  W.  Wilbur 

JameaELKeUey 

Geo.  T.Keith 

D.  D.  Waldo 

Cha8.M.Edward8... 

John  S.  Clancy 

Frank  W.Brifltow... 

G.  A.  finaijcn 

J.  Seward  Summers. . 

J.  H.  Ruber 

John  Fhik)  Kelly... 

M.S.  Smith 

Wm.C.  Fterkins 

WlkmG.  Harger.. 

GeaClfilk 

A.  L.  Simmons 

James  T.Schuyler... 

HallQleaaon 

Smith  O.Heere 

Martin  A.  Fmch 

JoeR.  Roeers 

M.W.WilTiam8 

Frank  T.Townaend.. 

E.  P.  Strowger 

J.  B.  Barrett 

J.  K.  Rt)iime 

A.  REnkine 

W.G.  White 

W.T.Huber 

E.E.Kkider 

L.RBameB 

W.  H.  Clawson 

L.  A.  MscSweeney..., 

Geo.  F.  Poinan 

C.  H.  Fosdick 

ThoB.  J.  Loye 

Geo.  A.  Wright 

Chaa.  F.  Swain 

L.S.  Webster 

John  A.  Harold 

Edward  M.  Poinan.  . 

E.  M.  Scerist 

J.  F.  Humey 

Chas.  D.  Wagar 

C.  A.  Rice 

Harvey  G.Eckler.... 

R.B.  Everts 

Glen  E.  Bates 

Jas.  S.  DoughisB  Jr. . . 

Geo.  W.  Rogers 

H.B.  Harrison 

Edward  P.  Boyle.... 

Alex.  Gauthier 

GrantA.Tlbbals.... 

H.G.McKelvey 

E.  A.  Bonney 

Tracy  B.Smith 

B.  E.  Moses 

C.  E.  Ehnendorf 

Thos.  S.  Bailey 

C.  W.  Brown 

J.  V.  Hogan 

H.S.  Brokaw 

Wm.  J.  Bums 

Jos.  W.  Howe 

CM.  Colony 

A.  0.  Peabody 

H.R  Holmes 

W.  H.Ginnlty 

Philip  B.Hoge 

R.  W.Heerlein 

R.C.  Georaer 

Harry  RlVipp 


Rank. 


Divlaion  engineer 

First  resident  engineer. . 

Resident  engineer 

Resident  en^neer 

Resident  engineer 

First  assistant  engineer 

Assistant  engineer 

Assistant  en^neer 

Assistant  engineer 

Assistant  engineer 

Aflsistant  engineer 

Assistans  en^eer 

Aflsistant  engineer 

Assistant  engineer 

Aasistant  engineer 

Assistant  engineer 

Assistant  engineer 

Assistant  en^eer 

Assistant  engineer 

Assistant  engineer 

Assistant  engineer 

Assistant  engineer 

Assistant  engineer 

Assistant  engineer 

Assistant  encpneer 

Leveler 

Levcler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Levcler 

Inspector  of  highways . . 
Inspector  of  hiij^ways. . 
Inspector  of  highways. . 
Inspector  of  highwnys . . 
Inspector  of  highways. . 
Inspector  of  highways . . 
Inspector  of  highways. . , 
Inspector  of  highways. . , 
Inspector  of  hif^wayg. . , 
Inspector  of  highways. . , 
Inspector  of  highwnys. . . 
Inspector  of  highways . . 
Inspector  of  hi^ways . . . 
Inspector  of  hi^ways. . . 
Inspector  of  highways. . . 
Inspector  of  highways  .  . 
Inspector  of  highways. . . 
Inspector  of  highways. . . 
Inspector  of  highways. . . 
Inspector  of  hi^ways . . . 
Inspector  of  highways. . . 
Inspector  of  highways. . . 

Draftsman 

Draftsman 

I>af  taman 

Draftsman 

Draftsman 

Draftsman 

Draftsman 

Draftsman 

Draftsman 

Tracer 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman , 

Rodman 

Rodman 

Rodman 


Rate  of 
oompeaaation. 


SaOO  00  per  month 
225  00  per  month 
200  00  per  month 
200  00  per  month 
200  00  per  month 
7  00  per  day 
6  00  per  day 
6  00  per  day 
6  00  per  day 
6  00  per  day 
0  00  per  day 
6  00  per  day 
6  00  per  day 
6  00  per  day 
6  00  per  day 
6  00  per  day 
6  00  per  day 
5  00  per  day 
5  00  per  day 
5  00  per  day 
5  00  per  day 
5  00  per  day 
5  00  per  day 
5  00  per  day 
5  00  per  day^ 
5  00  per  day 
5  00  per  day 
5  00  per  day 
4  50  per  day' 
4  50  per  dayf 
4  50  per  day 
4  50  per  day 
4  50  per  day| 
4  50  p?r  day  I 
4  50  per  day 
4  50  per  day 

4  50  per  day 
3  50  per  day 
3  SO  per  day 
3  50p?rday 
3  50  per  day' 
3  50  per  day, 
3  50  per  day 
3  50  per  day' 
3  50  p?r  day 
3  50  per  day 
3  50  per  day 
3  50  per  day 
3  50  per  day 
3  50  per  day 
3  50  per  day 
3  50  per  day 
3  SOpcrdayj 
3  50  per  dnyj 

3  50  per  day 

5  00  per  day 
5  00  per  day, 
5  00  per  dny| 
5  00  per  diiy 

4  00  per  day 
4  00  per  day' 
4  00  per  day 
4  00  per  day 
4  00  per  dav 

50  00  per  month 
4  CO  per  day 
4  00  per  day 
3  50  per  day 
3  50  per  day 
3  50  per  day 
3  50  per  day 
3  50  per  day, 
3  50  per  day 
3  50  per  day 


Servieei. 


1361  61 
42  86 
921  43 
400  00 
525  00 
552  00 
246  00 
720  00 
24  00 
384  00 
648  00 
492  00 
492  00 
726  00 

174  00 
156  00 
405  00 
465  00 
SOOOO 
325  00 
340  00 
365  00 
60OOO 
340  00 
525  00 
130  00 
135  00 
563  50 
306  00 
238  50 

319  50 
117  00 
184  50 
364  50 
558  00 
567  00 
437  50! 
413  OC 
420  00 
360  00 
334  00 
409  50 

700 
455  00 
455  00 
423  50 
427  00 
420  00 
427  00 
441  00 
420  00 
492  00 
154  00 
168  00 
665  00 
405  00 
315  00 
Geo  00 

320  00 
144  00 
488  00 
212  00 
104  00 
150  00 
164  00 
144  00 

175  00' 
129  SO, 
241  50 
357  00 
259  00, 

94  50 
126  00 


Travel. 


$649  37 
37  60 
500 
57  67 
32  58, 
10  14 
61  55 

16  50 
39  56 

"ii'bi 

108  67 

17  65 
132  03 

31  32 

20  71 

167  8 

140  57 

1  30 

174  21 

25  6e, 

66  40 

34  05 

27  2t 

23  35 


9  70 

17  8( 

216  80 

650 
27  68 
29  07 

2  62 

1  40 
41  08 

"ii  34. 


78 


13  85 

782 

1  60 

31  91 

10  80 


1  IS! 


31  65 


I 


59  20> 

3  8S| 
7  10 
1  6G< 


48  14 


16  79 


Total 


$649  37 
399  21 

47  86 
979  10 
432  58 
535  14 
613  55 
262  50 
750  56 

24  00 
308  51 

756  67 
509  65 
624  03 

757  32 
194  n 
323  86 
545  57 
466  30 
674  21 
350  66 
406  40 
399  05 
627  26 
363  35 
525  00 
130  00 
144  70 
570  86 
522  80 
245  00 
347  18 
146  07 
187  13 
365  90 
509  06 
567  00 
448  84 
413  00 

420  78 
360  00 
347  85 
417  32 

8  60 
486  96 
405  80 
423  50 
427  00 

421  13 
427  00 
472  65 
420  00 
492  50 
154  00 
168  00 
724  20 
408  83 
322  10 
601  00 
320  00 
144  00 
488  00 
212  00 
104  00 
150  00 
212  14 
144  00 
175  00 
129  50 
241  50 
357  00 
275  79 

94  50 
126  CO 
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Improvement  of  Public  Highways — (Concluded). 


NAMK 


H.J.Simmelink... 
Geo.  Fuller 

D.  T.  SlmpaoD 

J.  F.  Webster 

Thas.E.  McCarthy. 
W.  N.  Longworihy. 
Jsui.!!.  Wibon.... 

C.  L.  Gonnao 

Peter  Sheridan 

A.  B.  Williams.... 

Geo.  Davis 

R.  B.  Curry 

Hu^  F.  Lynch . . . 
LuK.Bickford.... 
W.  H.  Kin0!toD... 

E.  BLFaller 

H.  A.  Ingersoll 

A.F.  Bechtold.... 
Wm.  J.  Knauer. . . 

Chas.  Wataon 

Wm.  E.  McCarthy. 

H.  R.  Breesc 

A.W.  Balhett 

T.J.Smith 

John  A.  Kelly 

Hany  F.  Remde . . 

Wm.  Flattery 

J<^  J.  Mullen 

I^«d  M.  DouffUuB.. 
EarleJ.Triinble... 
L.M.Waldner.... 
Shennan  A.  Miller. 
K.J.  Fitzmartin... 

FlnJa  L.  J<»iei 

RayL.  Kelly 

H.  W.  Driher 

Roy S.  Barton.... 
Louis  H.  Brandt. . . 

F.H.  Carroll 

L  J.  Broeekel 

E.  S.ColIina 

Tbo8.E.  Eunket.. 
H.  Archie  Shafer. . 

F.  G.Hempel 

W.J.  WardT., 


Rank. 


R.  A.  CtfUBB. 

G.  J.  Seemueller. 
R.  T.  Dempsey. . 
Fred  Kimball... 

J.  J.  Kinney 

0.  W.Halrd 

T.RcUlv 

Albert  C.  Burke. 

R.  A.  Toole 

Thoe.Shanahan. 
Jos.  MeLaughlin. 
Frank  Murtaugh. 
Frank  McMahon . 
E.  J.  Hemeister. , 
TimDriscoU.... 
W.  D.  Heffeman. 
John  Shine 


Rodman 

Rodman 

Chainmun 

Chainman 

Quinman 

Chainman 

Chainman 

Chainman 

Financial  clerk . 
Estimate  dark . 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

.\xeman 

Axeman 

Axeman 

Axeman 

Axeman 

Axeman 

.\xeman. 

Axeman, 

Axeman. 

Axeman. 

.Axeman. 

Axeman. 

Axeman. 

Axeman. 

Axeman. 

Axeman. 

Axeman 

Axeman. 

Axeman. 

Axenun. 

Axeman. 

.\xeman. 

Axeman. 

Axeman. 

Axeman. 

Axeman. 

Axeman. 

Axeman. 

Axeman. 

Laborer. 

Laborer. 

Laborer. 

Uiborer. 

Laborer. 

Lab<xer. 

Laboro-. 

Laborer. 

Laborer. 

Laborer. 

Laborer. 

Laborer. 


Rate  of 
compensation. 


$3 
3 
3 
2 
2 
2 
2 
2 
5 
12600 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 


50  per  day 
50  per  day 
00  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
00  per  day 
per  month 
00  pa  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00perd:iy 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
OOper  dayi 
00  per  day 
00  per  day 
OOper  day 
00  per  day 
00  per  day  I 
OOperdayj 
00  per  day 
00  par  day 
00  per  day 
00  per  day 
00  per  day 


Senrioes. 


$35  00 

M  SO 

900 

67  50 

05  00 

110  00 

97  50 

66  00 

230  00 

189  00 

34  00 

52  00 

52  00 

52  00 

52  00 

158  00 

76  00 

58  00 

94  00 

66  00 

130  00 

248  00 

600 

196  00 

150  00 

250  00 

240  00 

88  00 

242  00 

82  00 

124  00 

74  00 

224  00 

74  00 

74  00 

250  00 

252  00 

158  00 

158  00 

152  00 

266  00 

80  00 

78  00 

72  00 

600 

70  00 

170  00 

242  00 

132  00 

128  00 

72  00 

168  00 

10  00 

10  00 

144  00 

162  00 

102  00 

200 

158  00 

80  00 

84  00 

176  00 


^niTeL 


135  73 


898 


24  7D 


3  55 


2  70 


1  42 


76 
31 


Stationery  and  printing. 
Livery. 


IneidtnUd  Expenan. 


Fuel  and  light 

Postage • 

Office  rent 

Tdephone  and  telegraph . 
lOseellaneous 


$25  30 

1.580  25 

51  99 

83  95 

47D42 

617  40 

1.083  46 


Total. 


Total. 


$35  00 

94  50 
900 

07  50 

95  00 
110  00 

97  50 

65  00 
266  73 
189  00 

34  00 
52  00 
52  00 
52  00 
52  00 
166  98 
76  00 
68  00 
94  00 

66  00 
130  00 
272  70 

600 

199  56 

150  00 

250  00 

240  00 

88  00 

242  00 

82  00 

124  00 

74  00 

224  00 

74  00 

74  00 

262  70 

252  00 

158  00 

168  00 

152  00 

.267  42 

80  00 

78  00 

72  00 

600 

7D76 

175  31 
M2  00 
132  00 
128  00 

72  00 

168  00 

10  00 

10  00 

144  00 

162  00 

102  00 

200 

158  00 

80  00 

84  00 

176  00 

$35.809  86 


8.921  77 
$39,731  63 


a84 


Report  of  State  Engineeb. 


Allen  Street  Bridge,  Rochester. 

Chapter  291,  Lawa  of  1908. 


NAME. 


Chas.  M.  Edwards., 

M.S.  Smith 

E.  P.  Strowger 

Tracy  B. Smith.... 

E.  A.  Bonney 

Harry  H.  Tripp. . . . 

F.H.  Carroll 

F.G.  Kimball 

John  Bartholomew. 

G.  W.  Purvey 

R.M.  Wheeler 

A.  C.  Miller 

Qeo.  E.  Maynard... 


Rank. 


First  assistant  engineer. 

Assistant  engineer 

Assistant  engineer 

Draftsman 

Draftsman 

Rodman 

Axeman 

Axeman 

Bridge  designer 

Bridge  designer 

&idge  draftsman 

Bridge  draftsman 

Bridge  draftsman 


Rate  of 
compensation. 


175 
150 
110 
110 
110 


17  00  per  day 
6  00  per  day 
5  00  pa  day 
5  00  per  day 
5  00  per  day 
3  SO  per  day 
2  00  per  day 
2  00  per  day 
00  per  mcmth 
00  per  month 
00  per  month 
00  pa*  month 
00  per  month 


Services. 


1427  00 
654  00 
505  00 
590  00 
130  00 
182  00 
156  00 

26  00 
325  73 

67  74 
540  00 
110  00 

42  58 


Telephone  and  telegraph. 
Miscellaneous 


Incidental  ExpcuKt. 


Travel 


10  30 
4  90 
2  20 


ToUl. 


•427  cO 
058  00 
507  20 
500  00 
130  00 
182  00 
156  00 

26  00 
325  73 

67  74 
540  00 
110  00 

42  58 


$2  45 
90  70 


13.853  45 


93  15 


Total 13.946  60 


Lyell  Avenue  Bridge,  Rochester, 

Chapter  287,  Laws  of  1906. 


NAME. 


,ew. 


Chas.  M.  Edwards 
E.  P.  Strowger. . . 
John  Barthojomi 

A.  G.  Hayden 

E.  G.  Semon 

G.  M.  Rraune 

R.  C.  Bastress . . . . 
R.  M.  Wheeler. . . 
G.  E.  Maynard.... 
W.  P.  FaUcenatein. 

A.  C.  Miller 

E.E.  Blake 

C.  P.Wlweke 

W.S.KI0S 

J.  LuSouthworth.. 
Tracy  B.Smith... 
Geo.  L.  Knott. . .. 

F.H  Carroll 

Fred  Kimball 


Rank. 


First  assistant  engineer. 

.iSblstani  engineer 

Bridge  designer 

Bridge  designer 

Bridge  designs 

Bridge  designer 

Bridge  designer 

Bridge  draftsman 

Bridge  draftsman 

Bridge  draftsmen 

Fridge  draftsman 

Mechanical  engineer. . . . 
Mechanical  draftsman. . 
Mechanical  draftsman. . 
Engineering  draftsman . 

Draftsman 

Tracer 

Axeman 

Axeman 


Rate  of 
compensation. 


$7  00  per  day 

5  00  per  dav 

175  00  per  month 

160  00  per  month 

125  00  per  month 

175  00  per  month 

160  00  per  month 

no  00  per  month 

110  00  per  month 

110  00  per  month 

100  00  per  month 

175  00  per  month 

75  00  per  mcmth 

75  00  per  month 

4  00  per  day 

5  00  per  day 
50  00  per  month 

2  00  per  day 
2  00  per  day 


Services. 


9469  00 
700  00 
780  44 
304  00 
143  81 

40  83 

33  87 
110  00 

66  00 
209  00 

69 
113 


76 
65 


48  39 
7  50 

20  00 
470  00 

20  00 

26  00 
126  00 


Travel. 


$1  40 
22  95 


Office  rent • 

InddenUi  Expaua. 

$1100 

13.782  60 

Miscellaneous 

286  62 

207  62 

Total 

94.080  22 

Total. 


9470  40 
722  95 
780  44 
304  00 
143  81 

40  83 

33  87 
110  00 

66  00 
209  00 

69  76 
113  65 

48  30 
750 

20  00 
470  00 

20  00 

26  00 
126  00 
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Surveys  for  State  Court  of  Claims. 

Chapter  568,  Laws  of  1907. 


NAME. 


T.W.  Ban-ally 

Frank  T.  Marsh 

A.S.  Whrtbeck 

B.  L.G.  Recs 

Chas.  R.  Zarsch 

Tracy  B.  SmitL 

J.  V  Horan 

Chan  H.  swain ..... 

S.A.  MUlei 

H.  W.  Paton 

.\.  E.  Williams 


Total. 


Rank. 


Division  engineer. , 
Assistant  engineer . 
Assistant  engineer . 
Assistant  engineer. 

Draftsman 

Draftsman 

Draftsman , 

Inspector 

Axeman 

Axeman 

Axeman 


Rate  of 
compensation. 


$300  00  p?r  month 
6  00  per  day 
6  00  per  day 
5  00  per  day 

4  no  per  day 

5  00  per  day 
4  CO  per  day 
3  50  p2r  day 
2  00  per  day; 
2  00  per  day' 
2  00  psr  day 


Services. 


$24  GO 
36  00 
55  00 


110  00 

28  00 

700 

800 

800 

14  00 


Travel. 


$19  01 

86 

6  3( 

25  41 

3 

1 


40 
7C 


Total. 


$19  01 

24  86 

42  36 

80  41 

340 

111  70 

28  OC 

700 

800 

800 

14  00 


$346  74 


Georgia  Street  Bridge,  Buffalo. 

Chapter  452,  Laws  of  1909. 


NAME. 


B.  L.G.  Reee.... 

E.  J.  Doyte 

Harold  Levy 

A.Q.  Hayden 

Geo.  E.  Maynard. 

Leo.  Preltag 

J.  Malcom  Angits. 
JohnF.  Blaise... 

J.  Y.  Hogan 

R.  J.  Cairan 


Total. 


Rank. 


Assistant  engineer 

Assistant  engineer 

Bridge  designer 

Bridge  designer 

Bridge  draftsman 

Bridge  draftsman 

Bridge  draftsman 

Junior  bridge  draftsman. 

Draftsman 

Tracer 


Rteof 
compensation. 


$5  00  per  day 

6  00  per  d.ay 

175  00  per  month 

160  00  per  month 

125  00  per  month 

100  00  p?r  month 

100  00  per  month 

75  00  per  month 

4  00  per  day 

75  00  per  montb 


Services.       Tnivel 


$55  00 
30  00 
34  25 

160  00 
16  67| 
16  13 
3  33 
49  84 
12  00 
7  50! 


$28  98 


Total. 


$83  98 
30  00 
34  25 

160  00 
16  67 
16  13 
3  33 
49  84 
12  00 
7  50 


$413  70 


Dresden  Boat  Landing  atul  Pier, 

Chapter  266,  Lnws  of  1908. 


NAME. 

n«nir                               ^***  of 
*^"*'                            compens;jtion. 

Services. 

Travel. 

ToUil. 

C.  E.  Elmendorf Draftsman. . 

$4  00  per  day 

!         3  50  per  day 

$3  14 
694 

$3  14 

Glen  E.  Bates ilnapector. . . 

6  94 

Posts  ge 

Incidental  Expenses. 

$0  16 
30 
35 

$10  OS 

Telei£one  and  telegrapl 
MisceUaneoiis 

I 

81 

Total 

$10  89 

2;^>G 


Report  of  State  Engineeb. 


Liglithouse,  Keuha  Lake  Oittlet, 

Chapter  260,  Laws  of  1908. 


NAME. 


RAnk. 


H.G.  McKelvey. 
:ilcnE.  Bates... 


I  Draftsman . 
Inspector.. 


Rate  of 
compensation. 


$5  00  per  day, 
3  50  per  day! 


Services. 

Travel 

1 

! 

$1  66 

2  21 

Postage 

Mlicellaneous. 


Incidental  Expinsa. 


Total. 


Total. 


10  201 

50. 


%\  66 
2  21 


$3  87 


70 


14  57 


Summary. 


The  foregoing  tables  are  summarized  as  follows: 

Ordinary  Repairs  to  Canals. 

Erie  canal,  chapter  465,  Laws  of  1908 


$8,408  36 


Construction  of  Barge  Canal. 

2  Con-stmction  of  Barge  canal,  Erie  canal,  chapter  147,  Laws  of  1903 186, 39H  OS 

Improvement  of  Public  Highways. 

Improvement  of  public  highways,  chapter  115,  Laws  of  1898 39,731  C8 


Special  Worlc. 


4  Allen  street  bridge,  Rochester,  chapter  291.  Laws  of  1908. . 

5  Lyell  avenue  bridge,  Rochester,  chapter  287,  Laws  of  190S. 


3.946  60 
4,080  22 


Special  Surveys. 

Surveys  for  State  Court  of  Claims,  chapter  568,  Laws  of  1907 
Georgia  street  bridge.  Buffalo,  chapter  452.  Laws  of  1909. . . . 
Dresden  boat  landing  and  pier,  chapter  266,  Laws  of  1908.  . . 
Lighthouse,  Keuka  lake  outlet,  chapter  266,  I^aws  of  1908.  . . 


346  74 

413  70 

10  89 

4  57 


Total $243,340  79 
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Report  to  the  Senate  by  the  State  Engineer  on  the  Propo- 
sition to  Increase  the  Cayuga  and  Seneca  Canal  to 
Barge  Canal  Dimensions. 


Statk  of  New  York, 

Office  of  the  State  Engineer  and  Surveyor, 

Albany,  March  27,  1909. 
To  the  Honorable,  The  Senate  of  the  Staie  of  New  York: 

I  have  the  honor  to  submit  herewith  my  report  in  accordance 
with  the  following  resolution  of  the  Senate,  dated  February  4, 1909 : 

''  Whereas,  The  State  Superintendent  of  Public  Works, 
Honorable  F.  C.  Stevens,  in  his  annual  report  just  submitted 
to  the  Legislature,  has  called  attention  to  the  advantage  and 
importance  of  improving  the  outlets  of  Cayuga  and  Seneca 
lakes,  rendering  these  lakes  and  their  outlets  a  part  of  the 
Barge  canal  system,  and  has  pointed  to  the  fact  that  such 
a  project  is  rendered  the  more  easy  of  accomplishment  by 
reason  of  the  change  in  alignment  already  made  in  the 
improved  Erie  canal  as  authorized  by  Chapter  710  of  the 
Laws  of  1907;  and 

Whereas,  The  Superintendent  of  Public  Works  has 
recommended  definite  and  favorable  action  looking  to  the 
authorization  of  such  improvement.  Therefore,  be  it 

Resolved,  That  the  Superintendent  of  Public  Works 
and  the  State  Engineer  and  Surveyor  be,  and  they  hereby 
are  requested  to  furnish  the  Senate  at  as  early  a  date  as  is 
possible  such  information  and  such  specific  data  as  can  be 
provided  by  them  bearing  upon  the  probable  cost  of  con- 
struction, including  land  damage?,  and  bearing  also  on  the 
length  of  time  which  would  be  consumed  in  making  such 
improvement,  as  will  enable  this  body  to  make  an  intelligent 
study  of  the  whole  question;  and  any  and  all  information 
which  they  may  be  pleased  to  and  are  able  to  furnish  and 
which  will  assist  this  body  in  its  decision  as  to  what  steps,  if 
any,  shall  be  taken  for  carrying  out  the  recommendations  of 
the  Superintendent  of  Public  Works  and  for  authorizing  the 
actual  inauguration  of  such  improvement." 
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The  limited  time  at  my  disposal  has  rendered  it  impossible  to 
make  accurate  surveys  and  in  arriving  at  the  conclusions  which 
I  herewith  present,  I  have  made  use  of  such  data  as  I  find  on  file 
in  my  office,  supplemented  by  a  few  hurried  surveys  and  soundings 
for  rock  and  personal  examinations  by  members  ot  this 
department. 

The  proposition  naturally  divides  itseK  into  two  parts : 
First  —  That  of  connecting  Cayuga  lake  with  the  Barge  canal 
system  in  process  of  construction  between  Buffalo  and  the  Hudson 
river. 

Second  —  That  of  connecting  Seneca  lake  with  the  same  system. 

I  find  that  in  April,  1906,  Hon.  Henry  A.  Van  Alstyne,  State 
Engineer  and  Surveyor,  in  accordance  with  Chapter  700  of  the 
Laws  of  1905,  made  a  survey  and  completed  plans  and  estimate 
of  cost  for  extending  the  Barge  canal,  as  then  projected,  from  a 
point  near  Fox  Eidge  to  deep  water  in  Cayuga  lake.  In  1907 
by  Chapter  710  the  route  of  the  Bargo  canal  was  changed  so  that 
from  Fox  Ridge  westward  it  followed  the  Seneoa  river  to  the 
mouth  of  the  Clyde  river,  bringing  it  about  five  miles  nearer  the 
foot  of  Cayuga  lake  than  was  contemplated  in  the  route  as  laid 
down  by  Chapter  147  of  the  Laws  of  1903. 

In  presenting,  therefore,  my  estimate  of  cost  for  the  Cayuga 
canal  I  have  made  use  of  the  maps,  plans  and  estimate  prepared 
by  Mr.  Van  Alstyne,  from  a  point  on  the  present  Barge  canal 
location  near  the  Montezuma  aqueduct  to  deep  water  in  Cayuga 
lake. 

No  extended  survey  has,  up  to  the  present  time,  been  made 
looking  toward  the  construction  of  a  canal  of  Barge  canal  dimen- 
sions connecting  Seneca  lake  with  the  improved  canal  system.  The 
present  Seneca  canal  extends  from  Geneva  around  the  foot  of 
Seneca  lake,  thence  following  the  course  of  the  Seneca  river  to  a 
junction  with  the  Cayuga  canal  near  Mud  Lock  at  the  foot  of 
Cayuga  lake.  For  a  part  of  this  distance  the  Seneca  river  has 
been  canalized  and  the  remainder  of  the  canal  is  in  artificial  chan- 
nels. The  improvement  of  this  canal  involves  considerable  diffi- 
culties and  in  the  absence  of  opportunity  for  making  definite  studies 
of  the  various  situations  to  be  encountered,  my  estimate  at  the 
best  can  be  regarded  as  only  approximate. 

From  the  best  infonnation  at  my  disposal  I  have  attempted 
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to  determine  as  nearly  as  possible  the  probable  amount  of  work 
of  various  classes  involved  in  this  construction,  and  have  esti- 
mated costs  based  on  similar  or  nearly  similar  work  as  closely 
as  can  be  determined,  which  has  been  contracted  for  on  the  line 
of  the  present  Barge  canal  improvement.  In  preparing  my  eeti- 
mate,  I  have  had  in  mind  at  all  times  the  building  of  a  canal 
in  keeping,  in  every  essential  respect,  with  the  type  of  canal  now 
in  process  of  construction  between  Buffalo  and  the  Hudson  river, 
believing  that  it  would  be  a  serious  error  to  sacrifice  on  the 
Cayuga-Seneca  canal,  for  the  sake  of  economy,  the  standards  of 
limit  of  curvature,  directness  of  alignment  and  stability  and 
completeness  of  construction  established  by  this  department  for 
the  Barge  canal.  I  believe  that  my  estimate  is  sufficient  to  cover 
all  reasonable  contingencies  and  it  could  undoubtedly  be  somewhat 
reduced  if  it  could  be  definitely  known  that  the  policy  of  the  State 
authorities  would  be  to  close  the  existing  canal  for  at  least  one 
season  during  the  construction  of  a  new  channel,  and  if  the  mate- 
rials to  be  excavated  shall  be  found  on  further  investigation  to  be 
susceptible  of  handling  more  economically  than  the  necessarily  in- 
complete information  which  I  have  at  hand  indicates.  Only  a 
careful  investigation  by  borings  can  accurately  determine  this  latter 
point. 

The  dimensions  of  the  prism  and  various  structures  provided 
by  my  estimate  for  the  Cayuga  and  Seneca  canals  are  based  on 
the  standards  for  corresponding  construction  now  employed  on 
the  Barge  canal.  Working  under  such  standards,  I  have  estimated 
various  sections  of  the  canal  prism  to  have  a  minimum  depth  of 
twelve  feet  of  water,  and  widths  as  follows : 

Bottom  width 

From  the  Barge  canal  near  the  Montezuma  aqueduct  to 

Cayuga  lake minimum     100  ft. 

Along  the  east  shore  of  Cayuga  lake Y5  f t. 

From  east  shore  of  Cayuga  lake  to  deep  water  in  the  lake       75  ft. 

From  the  Seneca  river  at  the  foot  of  Cayuga  lake  to  pro- 
posed lock  near  the  foot  of  the  Seneca  river  gorge  just 
west  of  the  bridge  of  the  N.  Y.  C.  E.  R,  Auburn 
branch minimum       75  ft. 

From  foot  of  Seneca  river  gorge  to  Seneca  lake,  except- 
ing where  vertical  wall  is  used 75  ft. 

Sections  between  vertical  walls 94  ft. 
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All  locks  to  be  of  the  standard  Barge  canal  type,  having  the 
following  interior  dimensions : 

Width  of  chamber 45  ft. 

Length  between  hollow  quoins 328  ft. 

The  location  and  lifts  of  the  various  locks  to  be  as  follows : 

On  Cayuga  canal  between  Barge  canal  and  deep  waier  in  Cayuga 
lake. 

(1)  Lock  at  foot  of  Cayuga  lake,  lift  7%  ft. 
On  Seneca  canal  between  foot  of  Cayuga  laTce  and  Seneca  lake, 

(1)  Lock  near  Ifew  York  Central  railroad  bridge,  lift  19  ft. 

(2)  Lock  near  the  Rumsey  Pump  Works,  Seneca  Falls,  lift 

QVaft. 

(3)  Lock  west  of  Ovid  street,  Seneca  Falls,  lift  28  ft. 

(4)  Lock  combining  present  locks  at  Waterloo,  lift  14.28  ft. 

(5)  Guard-lock  at  foot  of  Seneca  lake. 

I  have  included  in  my  estimate  the  probable  cost  of  regulating 
works  to  be  built  at  the  foot  of  Cayuga  lake  for  maintaining  the 
elevation  of  the  water  in  that  lake  between  certain  limits,  the 
existing  regulating  works  at  the  foot  of  Seneca  lake  to  be  retained 
and  a  new  guard-lock  of  the  same  dimensions  as  similar  locks  on 
the  Barge  canal  to  be  built  at  that  point.  As  it  is  not  contemplated 
that  boats  on  these  proposed  improved  canals  will  be  propelled  by 
animal  power,  no  provision  has  been  made  for  a  towing-path. 

Owing  to  the  heavy  cost  which  would  be  entailed  in  recon- 
structing the  existing  land-line  canal,  extending  from  the  head 
of  the  Seneca  river  around  the  foot  of  Seneca  lake,  I  do  not  think 
that  such  reconstruction  is  warranted,  and  propose  that  boats  enter 
Seneca  lake  directly  from  the  canal  at  the  head  of  the  Seneca 
river,  from  which  point  it  will  be  practicable  to  reach  any  point 
on  the  lake,  including  the  harbor  at  Geneva,  and  this  change  from 
the  present  canal  line  will  entail  no  difficulty  upon  boatmen  inas- 
much as  methods  of  propulsion  applicable  to  the  new  form  of  canal 
would  as  readily  be  operative  upon  the  lake. 

Provision  has  been  made  in  the  estimate  for  extending  the  pres- 
ent breakwater  at  the  head  of  Seneca  river  so  as  to  form  an  ample 
harbor. 
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An  effort  has  been  made  to  determine  the  probable  cost  of  the 
land  to  be  taken  for  the  proposed  enlargement  and  of  the  probable 
property  damages  due  to  such  enlargement,  and  this  has  been  in- 
cluded in  my  estimate.  It  is,  howeiver,  practically  impo^ible  to 
determine  with  any  degree  of  accuracy  just  what  such  damages 
may  amount  to,  owing  to  peculiar  conditions  existing  on  some  sec- 
tions of  the  present  canal. 

Estimate  of  cost  for  consitructing  proposed  canal  from  near 
Montezuma  aqueduct  to  deep  water  in  Cayuga  lake,  a  distance  of 
10.8  miles: 

1.  Clearing $800 

2.  All  excavation 84*5,140 

3.  Locks,    spillways,    retaining    walls, 

controlling  works,  etc 446,540 

4.  Bridges 58,812 

5.  Appropriated  lands  and  damages..  10,050 


$1,361,342 
Add    15   per   cent  for   engineer- 
ing   and    contingencies   204,201 

$1,565,543 

Estimate  of  cost  for  constructing  proposed  canal 

from  near  Mud  Lock  at  the  foot  of  Cayuga  lake 
via  Seneca  river  to  dei^p  water  in  Seneca  lake,  a 
distance  of  13.7  niiks: 

1.  CHearing $20,000 

2.  All   excavation 2,376,925 

3.  Locks,    spillways,    retaining    walls, 

controlling  works,  etc 1,944,800 

4.  Bridget 600,000 

5.  Appropriated  lands  and  damages..         715,000 

6.  Maintaining  navigation 20,000 

$5,676,725 
Add    15    por    cent    for    engineer- 
ing and  conting(^ncies 851,508 

6,528,233 

Total $8,093,776 
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It  is  estimated  that  the  proposed  Cayuga  canal  could  be  com- 
pleted in  three  years  from  the  date  of  beginning  construction,  and 
that  both  canals  could  be  completed  within  five  years  of  such  date. 

In  order  to  make  surveys  and  borings  from  which  detailed  plans 
and  accurate  estimates  may  be  prepared,  including  contract  draw- 
ings for  such  portions  of  the  work  as  would  require  to  be  adver- 
tised first,  I  would  recommend  that  $40,000  be  appropriated.  This 
preliminary  work  would  require  one  year  for  completion, 

I  would  add  that  recent  examinations  have  led  me  to  believe 
that  there  may  be  an  alternative  route  providing  for  an  outlet 
from  Seneca  lake  to  a  junction  with  the  Barge  canal  which  might 
be  constructed  at  a  less  expense  than  would  be  involved  in  canal- 
izing the  present  Seneca  river  to  Barge  canal  dimensions,  but  accu- 
rate surveys  will  be  required  to  definitely  determine  whether  such 
a  line  mav  be  found. 

Respectfully  submitted, 

FRANK  M.  WILLIAMiS, 
State  Engineer  and  Surveyor. 
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Albany,  N.  Y.,  October  1,  1909. 

Hon.    Frank   M.    Wiij:.iams,    State    Engineer    and    Surveyor, 
Albany,  N.  F.; 

Dear  Sir. —  The  following  is  a  report  of  the  work  done  on  the 
surveys,  plans  and  estimates  to  October  1,  1909,  for  the  proposed 
improvement  of  the  Cayuga  and  Seneca  canal : 

Chapter  433  of  the  laws  of  1909  provided  "  for  the  State  Engi- 
neer and  Surveyor,  for  detailed  survey,  estimate  and  plans,  so 
far  as  may  be  necessary  for  improving  the  outlets  of  Cayuga  and 
Seneca  lakes  so  as  to  render  said  lakes  and  their  outlets  a  part  of 
the  Barge  canal  system  of  the  State,  the  sum  of  twenty  thousand 
dollars  ($20,000.00.)" 

Immediately  after  this  act  had  become  a  law,  about  June  1, 
1909,  a  field  force  was  organized  with  headquarters  at  Seneca 
Falls  and  preliminary  surveys  and  investigations  were  started,  cov- 
ering the  routes  called  for  by  Chapter  391,  Laws  of  1909,  entitled 
— "  An  act  making  provision  for  issuing  bonds  to  the  amount  of 
not  to  exceed  seven  million  dollars  for  the  improvement  of  the 
Cayuga  and  Seneca  canals,  and  providing  for  a  submission  of  the 
same  to  the  people  to  be  voted  upon  at  the  general  election  to  be 
held  in  the  year  nineteen  hundred  and  nine." 

The  routes  outlined  in  the  above  act  were  as  follows : 

"  The  route  of  the  Cayuga  canal  shall  be  aa  follows:  Beginning 
at  or  near  the  point  where  the  canal,  authorized  by  Chapter  147 
of  the  Laws  of  1903,  as  amended  by  Chapter  508  of  the  Laws  of 
1908,  leaves  the  Seneca  river  to  follow  the  course  of  the  Clyde 
river;  thence  following  the  valley  of  the  Seneca  river  to  deep 
water  in  Cayuga  lake ;  thence  through  Cayuga  lake  to  Cayuga  lake 
inlet  at  Ithaca. 

"  The  route  of  the  Seneca  canal  shall  be  as  follows:  The  junc- 
tion of  the  Seneca  canal  with  Cayuga  canal  shall  be  at  such  point 
as  may  be  determined  by  the  Canal  Board  after  surveys  of  the 
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routes  of  sucli  proposed  canals  shall  have  been  made  hy  the  Stato 
Engineer  and  submitted  to  the  Canal  Board ;  and  from  such  junc- 
tion with  the  Cayuga  canal,  the  Seneca  canal  shall  follow  ap- 
proximately the  line  of  the  present  Seneca  canal  in  this  westerly 
direction  to  the  present  Seneca  lake  controlling  works;  thence 
into  and  through  Seneca  lake  to  Watkins;  providing,  that  in  the 
event  the  Canal  Board  shall  determine,  after  surveys  have  been 
made  by  the  State  Engineer  and  submitted  to  the  Canal  Board, 
that  a  divergent  route  from  the  foot  of  Seneca  lake  at  Geneva 
northerly,  connecting  the  Seneca  lake  with  the  Barge  Canal  at 
Lyons,  or  at  some  point  east  of  Lyons,  is  more  practicable  and 
economical,  such  divergent  route  for  the  Seneca  canal  shall  l^i 
chosen,  and  the  Seneca  canal  constructed  along  such  divergent 
route." 

Cayuga  Canal  f}?om  Barge  Canal  at  Montezuma  to  Cayuga 

Lake. 
A  survey  of  this  route  was  made  under  Chapter  YOO  of  the  Laws 
of  1905  and  it  was  not  deemed  necessary  at  this  time  to  make  any 
further  surveys  along  this  route,  but  it  was  determined  to  utilize 
the  former  surveys  and  maps  in  completing  plans  and  estimates 
for  this  canal  between  the  above  points. 

Seneca  River  Route. 
East  and  West  Liyie. 
A  survey  for  this  line  was  tied  onto  the  old  survey  for  the 
Cayuga  canal  near  Mud  Lock  and  a  taped  base  line  was  first  run 
along  the  present  towpath  of  the  Seneca  canal  from  Mud  Lock  to 
the  outlet  of  Seneca  lake  near  the  controlling  works,  a  distance  of 
13.5  miles.  A  line  of  levels  was  next  run  between  these  points 
and  permanent  bench-marks  established  about  a  quarter  of  a  mile 
apart.  A  stadia  sur\^ey  was  then  made  covering  the  entire  valley 
of  the  Seneca  river  between  Dumont  bridge  and  Seneca  lake  and 
soundings  in  Seneca  river  and  canal  were  taken  along  this  line  at 
intervals  of  100  feet.  This  practically  completes  the  survey  work 
on  the  east  and  west  line  with  the  exception  of  the  line  between 
the  so-called  Free  Bridge  over  the  Seneca  river  and  the  Dumont 
bridge,  a  distance  of  1.9  miles.  There  also  remains  to  be  done 
certain  work  in  connection  with  the  various  structures  on  this 
line  and  one  or  two  proposed  side  lines,  or  changes  of  location. 
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Wash-drill  and  rock-drill  borings  are  now  being  made  at  the 
rarioua  lock  sites  and  it  is  proposed  later  to  make  both  wash-drill 
and  drive-rod  soimdings  along  the  prism  of  the  canal,  to  determine 
the  character  of  material  and  elevation  of  rock. 

North  and  South  Line. 

This  route  begins  at  the  northern  end  of  Seneca  Lake  at  Gen- 
eva, crossing  the  New  York  C/ontral  railroad  tracks  east  of  the 
railroad  station  and  extending  in  a  northerly  direction  to  a  point 
about  one-half  mile  west  of  the  West  Junius  railroad  station, 
thence  following  along  the  east  side  of  the  valley  of  the  Canan- 
daigua  outlet  for  about  three  miles.  From  this  point  two  routes 
are  to  be  surveyed,  the  first  running  northeast  toward  the  Penn- 
sylvania Division  of  the  ISTew  York  Central  railroad  and  crossing 
it  about  one-fourth  mile  south  of  the  Wayne-Ontario  county  line, 
thence  running  north  along  Pond  brook  and  joining  the  main  line 
of  the  Barge  canal  near  Creager's  bridge  on  contract  ITo.  47.  The 
second  route  follows  along  the  Canadaigua  outlet  through  the  vil- 
lage of  Alloway  and  joins  the  main  line  of  the  Barge  canal  in  the 
village  of  Lyons. 

At  the  present  time  the  field  work  on  the  north  and  south  line 
is  about  one-third  completed  and  the  topography  is  being  taken  by 
stadia.  Wash-drill  borings  are  also  being  made  at  various  points 
along  this  line. 

Gagings. 

Nine  river  gaging  stations  were  established  along  the  Seneca 
river  and  the  Cayuga  and  Seneca  lakes  early  in  the  summer. 
These  gages  are  being  read  twice  daily  and  at  Seneca  Falls  and 
Waterloo  weekly  readings  are  being  taken  on  the  water-surface  at 
the  upper  and  lower  limits  of  each  water  power. 

Office  Work. 

A  field  office  was  established  in  Seneca  Falls  in  June  at  the 
time  the  surveys  were  started  and  the  notes  are  being  computed 
and  checked  and  the  maps  and  profiles  made  in  this  office.  The 
topography  is  being  plotted  on  standard  Barge  canal  sheets  to  a 
scale  of  100  feet  to  the  inch  with  2-foot  contours.     Cross-sections 
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are  being  completed  and  it  is  the  intention  to  complete  all  pre- 
liminary maps  in  this  office  and  later  forward  them  to  the  Albany 
office  where  the  estimates  and  plans  will  be  made.  This  field  work 
has  been  in  immediate  charge  of  L.  S.  Hulburd,  Assistant  Engi- 
neer. It  is  expected  that  most  of  the  field  work  will  be  completed 
about  January  1,  1910,  and  a  comparative  estimate  of  the  cost  of 
of  the  different  routes  will  probably  be  completed  by  February 
15,  1910. 

Respectfully  submitted, 

TI.  W.  DeGRAFF, 

Deputy  Slate  Engineer. 
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REPORT  OF  TESTS- 


TESTING  Laboratory — ^  State  Hall. 

Albany,  N.  Y.,  October  1,  1909. 
Hon.  Frank  M.  Willlams,  StcUe  Engineer  a/nd  Surveyor: 

Sir. —  I  have  the  honor  to  submit  the  following  report  of  the 
work  of  the  testing  laboratory  of  your  Department  for  the  fiscal 
year  ended  September  30,  1909. 

The  work  of  the  year  has  been  more  than  simply  routine,  for, 
besides  the  regular  testing  of  cements,  the  scope  of  the  laboratory 
has  been  extended  and  tests  are  now  being  made  of  sand  as  well 
as  cements.  Many  special  tests  of  considerable  variety  have  made 
the  work  of  particular  interest  and  value.  The  inspection  of 
cement  at  the  mills  has  greatly  increased  the  work  of  the  bureau. 

Cement  Tests. 

The  routine  work  of  testing  cement  has  been  largely  increased 
during  the  past  year  because  of  the  greater  amoimt  of  work  being 
done  upon  the  Barge  canal  and  upon  the  public  highways.  The 
transfer  of  highway  work  to  the  Highway  Conmiission  resulted  in 
the  Commission  placing  the  necessary  number  of  men  in  this 
laboratory  to  make  the  tests  on  cement  proposed  for  use  on  the 
highways.  The  supervision  of  their  work  was  left  with  the 
undersigned.  The  work  done  also  includes,  as  for  several  years 
past,  a  large  number  of  tests  made  for  work  under  the  direction 
of  the  State  Architect.  Although  the  laboratory  has  been  en- 
larged several  times,  the  work  at  times  required  the  full  capacity 
of  the  laboratory,  especially  when  field  work  was  in  full  swing 
during  the  summer  months. 

During  the  past  year  there  have  been  submitted  to  this  labora- 
tory for  tests  971  lot9  of  cement  samples,  consisting  of  a  total  of 
16,456  samples.  Of  the  total  number  ot  bamples  tested,  10,668, 
'6t  64.8' 'per  cent,  were  for  the  Barge  canal;  1,888,  or  11.5  per 
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cent,  were  for  public  highways;  and  3,900,  or  23.7  per  cent,  were 
for  the  State  Architect. 

The  inspection  of  cement  at  the  mill  permits  the  taking  of  a 
smaller  proportion  of  samples  to  the  number  of  barrels  repre- 
sented. The  total  number  of  barrels  of  cement  tested  was  662,126. 
Most  of  the  cement  for  the  Barge  canal  was  sampled  at  the  mill 
and  88  per  cent  of  this  amount,  or  584,651  barrels,  were  for  the 
canal  work.  Fifty-four  per  cent  of  all  the  cement  tested  was  made 
in  New  York  state. 

Each  sample  submitted,  mixed  in  the  proportion  of  one  part 
cement  to  three  parts  standard  quartz  sand,  was  tested  for  tensile 
strength  at  the  ends  of  7  and  28  days.  In  addition  to  the  tests  for 
tensile  strength,  each  lot  of  samples  was  given  tests  for  fineness 
of  grinding,  for  initial  and  hard  sets,  and  for  soundness  by  means 
of  the  steam  tests,  the  normal-water  test  and  the  normal-air  test. 
Frequently  the  cements  are  completely  analyzed  and  are  especially 
checked  for  sulphuric  anhydride  (S  Oa)  and  magnesia  (Mg  0). 

Of  the  cement  tested  all  was  Portland  cement,  except  300 
barrels  of  natural  cement.  The  brands  represented  by  the  samples 
received  are  about  the  same  as  heretofore  and  consist  of  24 
American  Portland  and  2  American  natural.  Of  the  brands,  7 
were  manufactured  in  Xew  York,  15  in  Pennsylvania,  and  3  in 
New  Jersey.     Two  brands  of  white  Portland  cement  were  tested. 

During  the  year  79  series  of  special  tests  were  made.  For  thes^" 
about  1,600  briquettes  were  made,  including  1,424  briquettes 
which  were  tested  to  obtain  the  results  of  the  various  sands  with 
cement.  The  other  tests  include  several  short  and  long  period 
teste. 

A  brief  description  of  the  method  used  in  making  the  tests  in 
this  laboratory  will  probably  make  the  results  of  the  tests  much 
better  understood  as  well  as  more  easily  comparable  with  the  re- 
sults obtained  in  other  testing  laboratories.  The  method  is  prac- 
tically the  same  as  that  recommended  by  the  American  Society  of 
Civil  Engineers.    It  is  as  follows: 

Sampling, — After  the  cement  proposed  to  be  used  upon  any  con- 
tract work  of  the  State  has  been  delivered  and  well  stored,  the 
engineer  in  charge,  or  his  representative,  takes  one  sample  from 
every  tenth  barrel  of  cement  or  from  the  equivalent  of  the  tenth 
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barrel  when  packed  in  sacks.  Each  sample  is  placed  in  a  double 
envelope-bag  upon  which  is  printed  such  matter  as  when  filled  in 
by  the  person  taking  the  sample  will  give  the  sample  number, 
brand  of  cement,  date  of  sampling  and  work  upon  which  the 
cement  is  to  be  used.  About  twenty  ounces  of  cement  are  taken 
for  each  sample.  The  samples  are  packed  firmly  and  dry  in 
wooden  boxes  and  are  then  sent  by  express  to  this  laboratory. 
I  pon  receipt  here  a  portion  of  every  sample  is  taken  and  these 
jwi-tions  are  thoroughly  mixed  into  a  large  general  sample.  From 
this  mixed  sample  is  taken  the  cement  used  in  making  the  tests  of 
fineness,  setting  qualities,  soundness,  specific  gravity  and  analysis. 

Fineness, —  The  tests  for  fineness  consist  of  drying  the  sample 
and  then  weighing  on  a  scale  capable  of  weighing  to  one  ten- 
thousandth  part  of  a  pound  a  certain  amount  of  the  cement.  This 
is  carefully  sieved  through  standard  sieves  of  2,500  and  10,000 
meshes  to  the  square  inch.  The  sieving  is  done  by  means  of  a 
mechanical  sifter  operated  by  electricity,  but  all  tests  are  com- 
pleted by  hand  sifting.  The  residue  is  weighed  and  the  per- 
centages thus  obtained.  Xinety-nine  per  cent  of  the  cement  must 
pass  the  2,500-mesh  sieve  and  92  per  cent  must  pass  the  10,000- 
mesh  sieve. 

Setting  qiuilities, —  From  the  mixed  sample  enough  is  also  taken 
to  make  a  ball  of  paste  for  the  mould  of  the  Vicat  apparatus  and 
for  3  neat  pats.  This  is  mixc<l  up  into  a  paste  of  normal  con- 
sistency by  adding  from  18  to  25  per  cent,  by  weight,  of  water  to 
Portland  cements  and  from  28  to  33  per  cent  to  natural  cementKS. 
After  being  thoroughly  troweled  this  paste  is  moulded  into  a  ball 
and  pressed  into  the  inverted  mould  and  the  paste  struck  off  even 
with  the  bottom  of  the  mould.  It  is  then  turned  over  and  the  top 
struck  off  even.  This  is  then  placed  in  the  moist-air  cabinet  and 
tested  from  time  to  time  by  the  Vicat  needle.  To  be  accepted, 
Portland  cement  must  not  take  an  initial  set  in  less  than  30 
minutes  or  natural  cements  in  less  than  20  minutes;  Portland 
cements  must  not  take  a  hard  set  in  loss  than  an  hour  or  require 
more  than  10  hours  to  get  hard  set ;  natural  cements  miLst  not  take 
a  hard  set  in  less  than  30  minutes  or  require  more  than  3  hours. 
The  time  is  estimated  from  the  moment  of  adding  the  water  to  the 
cement. 
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Soimdness. —  That  cement  paste  which  is  left  from  the  above 
test  is  moulded  into  3  pats  on  glass  plates  about  3  inches  by  4 
inches  in  size.  These  pats  are  about  one-half  inch  thick  in  the 
center  and  are  drawn  out  to  thin  edges.  As  soon  as  made,  the  neat 
pats  are  placed  in  a  moistrair  cabinet  and  allowed  to  take  their  set. 
When  the  pats  have  hardened  for  24  hours  one  is  put  in  the  steam 
of  water  at  212  degrees  Fahr.  for  6  hours.  This  is  the  "  accel- 
erated "  or  "  hot-water  "  test ;  and  if  the  pat,  after  being  in  the 
steam  for  5  hours,  shows  no  sign  of  blowing  or  cracking,  it  is 
reported  as  "  good."  The  other  pats  are  given  normal-air  and 
water  tests  by  being  kept  respectively  in  air  and  water  main- 
tained at  from  60  to  70  degrees  Fahr. 

Tensile  strength  —  Mortar, —  For  the  tests  for  tensile  strength, 
each  sample  is  gaged  separately  with  its  proper  proportion  of 
standard  crushed  quartz  sand,  1  part  of  cement  to  3  parts  of 
sand,  parts  by  weight.  As  each  sample  is  thus  gaged  it  is  put  into 
a  small  pan  and  each  is  kept  in  the  order  of  its  number,  so  that  the 
samples  will  not  lose  their  identity.  Each  separate  sample  of 
cement  and  sand  is  thoroughly  mixed  dry  and  then  from  9  to  11 
per  cent  by  weight  of  water  is  added  to  Portland  cements  and 
from  10  to  13%  per  cent  by  weight  to  natural  cements.  The  per- 
centage used  is  such  as  will  give  a  stiff  mortar,  which  will  show  up 
water  when  the  trowel  is  drawn  heavily  over  it.  This  mortar  is 
thoroughly  troweled  and  is  then  put  into  the  moulds. 

Briquettes. —  The  mould,  which  is  of  brass  and  of  the  standard 
form  recommended  by  the  American  Society  of  Civil  Engineers,  is 
first  filled  with  loose  mortar  and  this  is  carefully  compacted  by 
pressing  down  with  the  thumbs  protected  by  rubber  gloves.  More 
loose  mortar  is  placed  in  the  mould  and  is  pressed  down  as  be- 
fore. This  makes  about  three-quarters  inch  of  mortar  in  the 
mould,  having  been  placed  in  about  three-eighths-inch  layers. 
The  top  layer  is  placed  by  striking  a  further  addition  of  loose 
mortar  with  the  back  of  the  trowel.  The  briquette  is  then  struck 
off  even  with  the  top  of  the  mould.  Two  briquettes  are  made  from 
each  sample. 

Treatment. —  As  soon  as  made,  the  briquettes  are  placed  upon 
plates  of  glass  and  are  placed  in  the  moist-air  cabinet,  care  being 
taken  to  keep  them   in  their  order  so  as  to  still    retain  their 
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identity.  After  the  mortar  has  hardened,  the  briquettes  are  re- 
moved from  the  moulds  and  replaced  in  cabinet  Twenty-four 
hours  after  gaging  they  are  marked  with  a  number  which  is  given 
to  each  briquette  consecutively  as  each  is  made,  and  are  immersed 
and  kept  in  water  maintained  at  a  temperature  of  about  60  to  70 
degrees  Fahr. 

Breaking, —  On  the  seventh  day  after  gaging,  the  first  test  for 
tensile  strength  is  given,  and  21  days  later,  or  on  the  28th  day 
after  gaging,  the  second  briquette  of  each  sample  is  broken  for 
tensile  strength.  Throe  improved  Fairbanks  cement  testing  ma- 
chines are  used  to  obtain  these  results.  All  the  operations  are  so 
conducted  that  there  is  perfect  uniformity  in  the  treatment  of  all 
the  samples. 

Strength. — Portland  cements,  mixed  as  described,  must  show  an 
average  of  at  least  150  pounds  per  square  inch  in  tensile  strength 
in  7  days  and  an  average  of  at  least  240  pounds  per  square  inch 
in  28  days.  Natural  cements,  mixed  as  described,  must  show 
a  tensile  strength  of  an  average  of  at  least  40  pounds  per  square 
inch  in  7  days  and  an  average  of  at  least  100  pounds  per  square 
inch  in  28  days. 

Neat  hriqtiettes, — •  Tests  for  tensile  strength  of  neat  briquettes 
are  seldom  made,  as  the  practice  of  this  Department  is  to  place 
the  greater  dependence  upon  the  mortar  test.  Whenever  they  are 
made,  however,  they  are  made  and  treated  in  a  manner  similar  to 
that  given  mortar  briquettes,  excepting,  of  course,  that  a  greater 
percentage  of  water  is  used  —  usually  being  about  1  per  cent  less 
than  that  used  in  gaging  for  the  neat  pats  of  that  particular  lot 
or  brand.  !Ifeat  briquettes  of  Portland  cement,  so  made,  must 
show  an  average  of  at  least  500  pounds  per  square  inch  in  tensile 
strength  in  7  days;  and  neat  briquettes  of  natural  cement,  simi- 
larly made,  must  show  an  average  of  at  least  150  pounds  per 
square  inch  in  tensile  strength  in  7  days. 

Analysis, —  The  method  of  analysis  used  in  examination  of 
cements  is  that  recommended  by  the  committee  of  the  New  York 
Section  — Society  for  Chemical  Industry. 

Specific  gravity. —  The  tests  for  specific  gravity  are  made  as 
suggested  by  the  American  Society  of  Civil  Engineers  —  the  Le 
Chatelier  apparatus  being  used  as  recommended. 
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Acceptcmce. —  At  the  end  of  the  7-day  tests,  all  results  obtained 
on  tests  of  samples  of  cement  proposed  for  use  on  Barge  canal 
work  are  reported  to  Mr.  William  B.  Landreth,  Special  Deputy 
State  Engineer,  and,  if  thought  best,  are  held  for  the  28-day  tests, 
the  lots  being  accepted  or  rejected  according  as  the  results  show 
that  the  cement  passes  or  fails  in  the  tests.  The  reports  of  all 
tests  of  cement  for  all  other  work  (except  Barge  canal  and  high- 
way work)  are  submitted  fto  Mr.  H.  W.  DeGraff,  Deputy  State 
Engineer.  All  reports  of  tests  for  the  Highway  Commission  are 
made  to  the  Engineer  in  charge  of  the  Bureau  of  Research. 

Our  method  of  testing  each  sample  separately  for  tensile 
strength  has  proven  very  satisfactory;  in  fact,  by  means  of  it, 
much  poor  cement  has  been  discovered  which  would  have  stood  the 
tests  had  all  of  the  samples  of  the  lot  been  blended.  This  method, 
however,  makes  necessary  a  larger  equipment  and  a  more  complete 
system  of  operation  than  is  necessary  under  the  general  method  of 
testing  a  blended  sample.  Although  the  laboratory  was  enlarged 
during  the  past  year,  a  further  enlargement  will  probably  be 
needed  within  another  year.  The  effort,  however,  is  made  to 
maintain  as  complete  a  laboratory  with  as  little  expense  as  pos- 
sible ;  but  it  is  hoped  that  the  laboratory  and  its  results  will  be  so 
complete  as  to  be  placed  by  experts  as  being  among  the  besrt  in  the 
country. 

The  specifications  for  cement  follow  closely  those  recommended 
by  the  American  Society  for  Testing  Materials  —  varying  from 
them  only  in  some  minor  details. 

Mill  inspection. —  In  addition  to  the  regular  method  of  sam- 
pling, as  already  described  in  this  report,  it  has  been  found  advis- 
able to  sample  cement  proposed  for  use  on  the  Barge  canal,  at 
the  various  mills.  When  there  is  enough  cement  to  warrant  doing 
so,  an  inspector  is  sent  to  a  cement  mill  to  sample  cement  and  in- 
spect shipments.  The  method  of  carrying  on  this  work  is  as  fol- 
lows: The  inspec^tor  takes  samples  from  the  various  parts  of  the 
bin ;  each  sample  is  shipped  to  the  Testing  Laboratory  at  Albany 
by  the  same  method  as  described  and  also  is  tested  in  the  same 
way.  The  endeavor  is  to  obtain  from  the  sampling  and  the  test- 
ing of  these  samples  the  "  run  of  the  product.''  As  soon  as  the 
samples  are  taken  the  inspector  places  the  bin  of  cement  under 
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the  seal  of  this  Department  and  the  bin  so  sealed  that  no  oe-ment 
can  be  added  to  or  taken  from  the  bin  without  the  breaking  of 
the  seal.  When  the  results  of  the  tests  have  been  secured,  the 
reports  are  made  in  the  usual  way,  and  then,  if  the  cement  is  ac- 
cepted, the  bin  of  cement  is  assigned  to  the  contract  which  may 
have  placed  an  order  for  the  cement.  AVhen  the  contractor  needs 
cement,  the  inspector  at  the  mill  breaks  the  seal  on  the  bin,  in- 
spects the  loading  of  the  car  or  cars,  seals  these  with  the  Depart- 
ment seal  and  then  reseals  the  bin  of  cement.  A  notice  of  ship- 
ment is  forwarded  to  the  laboratory  and  the  resident  engineer 
in  charge  of  the  contract  to  which  the  cement  has  been  assigned. 
When  tbe  car  or  cars  arrive  on  the  work,  the  seal  of  the  Depart- 
ment must  be  broken  by  the  resident  engineer  or  his  representa- 
tive, otherwise  the  lot  of  cement  must  be  sampled  and  tested  in 
the  usual  way. 

This  work  of  inspection  has  added  considerably  to  the  work  of 
the  Testing  Laboratory,  as  an  average  of  five  inspectors  are  con- 
tinually at  this  work  and  it  is  all  done  through  the  laboratory. 

Sand  Tests. 

The  importance  of  thorough  examination  and  tests  of  the  sands 
proposed  for  use  on  the  Barge  canal  has  been  practically  demon- 
strated. Seventy-five  samples  of  sand  have  been  tested  along  the 
lines  of  tests  established  during  the  previous  year.  These  tests 
are  as  follows:  The  sands  are  examined  under  the  microscope 
for  those  elements  that  give  the  sand  its  characteristics.  The 
other  tests  are  for  voids,  loam,  fineness,  or  grading,  and  tensile 
strength  with  cement.  The  latter  are  made  from  the  sand  in  its 
natural  condition  and  also  washed ;  and  the  cement  is  a  "  stand- 
ard "  cement,  made  by  mixing  together  in  the  laboratory  several 
brands  of  cement  which  run  nearly  alike  in  the  regular  tests.  All 
tests  for  tensile  strength  cover  at  least  28  days,  but  many  long- 
time tests  are  being  carried. 

The  "  testing  of  sand  "  also  includes  the  testing  and  examina- 
tion of  substitutes  for  sand,  such  as  screenings  and  iron  ore  tail- 
ings. Several  extended  tests  of  these  latter  materials  have  been 
made. 
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Otheb  Tests. 

In  February,  1909,  the  stone  testing  was  taken  charge  of  by  the 
Highway  Commission,  when  that  Commission  took  over  the  high- 
way* work  from  the  Department  of  the  State  Engineer  and  Sur- 
veyor. 

Many  miscellaneous  tests  have  been  conducted  in  the  laboratory. 
Not  the  least  of  these  has  been  a  series  of  tests  on  concrete  cubes, 
prisms  and  arches,  which  has  been  started  and  which  will  be  com- 
pleted in  the  coming  year.  Tests  and  examination  of  water,  wood 
preservatives,  water-proofing  and  other  miscellaneous  materials 
have  been  made.  Laboratory  examinations  have  been  aided  by 
inspection  on  the  work,  where  questions  concerning  concrete  and 
other  materials  have  arisen.  In  conclusion  it  should  be  stated  that 
not  only  has  the  work  greatly  increased,  but  the  field  of  the  work 
has  also  increased. 

Respectfully  submitted, 

EUSSELL  S.  GREENMAN, 

Besident  Engineer  in  charge  of  Tests. 


Report  of  the    Land  Bureau  of  the    State    Engineer's 

Department. 


Albany,  October  1,  1909. 

Hon.  Frank  M.  Williams,  State  Engineer  and  Surveyor: 

Sir. —  I  have  the  honor  to  present  herewith  a  report  on  the 
various  matters  pertaining  to  the  Land  Bureau  of  your  Depart- 
ment for  the  fiscal  year  ended  September  30,  1909. 

The  Commissioners  of  the  Land  Office  have  applications  for 
gi-ants  of  land  under  water  which  are  referred  to  this  Department 
for  examination  and  report;  as  are  also  a  large  number  of  mis- 
cellaneous matters  relating  to  State  lands.  These  matters  require 
careful  inspection  and  naturally  consume  a  great  deal  of  time. 

The  maps  are  examined  to  determine  their  correctness  and 
proper  form,  both  from  an  engineering  standpoint  and  to  insure 
their  conformity  to  the  rules  and  regulations  of  the  Land  Offiice. 
In  some  cases  it  is  also  necessary  to  visit  and  inspect  the  loca- 
tions of  the  proposed  grants  to  decide  as  to  the  advisability  of 
making  the  grants  on  the  lines  of  the  application,  or,  if  necessary, 
to  have  them  modified. 

It  is  also  at  times  deemed  advisable  to  deny  some  of  these  appli- 
cations on  account  of  interference  with  navigation  or  with  the 
rights  of  the  public. 

Some  applications  were  contested  or  had  remonstrances  filed 
against  them,  and  hearings  have  been  necessary  to  determine  the 
rights  of  the  several  interested  parties  and  report  the  outcome  to 
the  Commissioners  of  the  Land  Office. 

There  have  been  made  in  this  Department,  for  the  use  of  the 
State  Engineer  and  Surveyor  and  the  Commissioners  of  the  Land 
Office,  maps  showing  the  lands  imder  water  granted  by  the  Com- 
missioners adjacent  to  the  shores  of  Albany,  Columbia,  Clinton, 
Dutchess,  Erie,  Greene,  Jefferson,  Kings,  Nassau,,  TsTiagara,  On- 
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ondaga,  Orange,  Otsego,  Queens,  Rensselaer,  Richmond,  Rock- 
land, Suffolk,  Ulster  and  Westchester  counties.  These  maps  are 
brought  up  to  date  and  are  of  great  value  for  reference  in  ad- 
justing laud  grants.  It  is  desirable  that  the  maps  of  all  sections 
of  the  State  should  be  kept  up  to  date  in  like  manner,  but  through 
lack  of  funds  this  has  not  been  possible. 

Thirty-five  a2)plications  for  grants  of  land  under  water  were 
considered  by  this  Department  during  the  year.  One  was  for 
commerce,  two  for  railroad  purjK)S€s  and  the  remainder  for  re- 
stricted beneficial  enjoyme^nt.  The  lands  were  in  the  following 
counties:  Albany,  Cayuga,  Dutchess,  Erie,  Greene,  Xassau,  Ot- 
sego, Putnam,  Queens,  Richmond,  Rockland,  St.  Lawrence, 
Seneca,  Suffolk,  Ulster  and  Westchester. 

The  State  Engineer  and  Surveyor  has  sold  at  public  auction  all 
of  those  unappropriated  lands  of  the  State  which  have  been 
ordered  to  be  sold  by  the  Commissioners  of  the  Land  Office. 

The  records  of  the  office  show  that  there  were  held  durins:  the 
year  seventeen  public  auctions,  at  which  thirty-one  parcels  of 
land  were  sold.     The  sum  of  $18,441.50  was  realized  therefrom. 

Of  thc^e  lands  twenty-two  parcels  were  acquired  through  the 
Comptroller's  tax  sales,  eight  from  foreclosures  of  loan  mortgages 
and  one  from  abandone<l  canal  lands.  The  lands  are  located  in 
the  following  counties:  Albany,  Essex,  Herkimer,  Kings,  On- 
tario, Richmond,  Rockland,  Westchester  and  Wyoming. 

There  has  l)een  the  usual  amount  of  correspondence  and  answer- 
ing of  inquiries  from  surveyors,  lawyers  and  others  on  uuitters 
pertaining  to  the  original  maps  and  descriptions  of  the  Colonial 
and  early  State  survevs  filed  in  this  office.  The  answerinsr  of 
such  inquiries  often  requires  much  time  and  study,  as  there  nre 
frequently  more  than  one  survey  of  the  same  land  made  at  differ- 
ent times  bv  various  survevors,  and  nono  should  be  r;verlooked. 
These  maps  l)ecome  more  valuable  as  time  passes ;  and  as  a  largo 
part  of  them  aro  very  old  and  describe  linos  of  tracts  of  land 
which  have  become,  in  many  instances,  the  boundaries  of  towns 
and  counties,  the  value  of  those  records  bccomes'still  greater. 

For  lx3tter  preserving  these  records  they  have  been  rearranged, 
placed  in  boimd  volumes  and  indexed  for  convenience  of  refer- 
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fnce.  That  it  is  the  proper  method  for  th*?  euro  of  tho.^e  v.iluaWe 
papers,  and  that  it  affords  greater  facility  for  finding  particular 
papers  with  the  certainty  that  none  have  been  ove?  locked,  has 
alreaely  hcen  fully  demonstrated. 

Respecrfuily, 

MERTITTT  PECKILVM,  Jr., 
Assistant  Engineer  in  Charge  of  Land  Bureau, 


Report  of  the  Bureau  of  Bridges. 


Albany,  K  Y.,  October  1,  1900. 
Hon.  Fbank  M.  Wii-liams,  State  Engineer  and  Surveyor: 

Sir. —  I  have  the  honor  to  report  as  follows  for  the  fiscal  year 
ended  September  30,  1909 : 

On  October  1,  1908,  the  total  force  of  this  Bureau  consisted  of 
43  men.  During  the  year  there  has  been  a  gain  of  5  and  a  loss  of 
18,  making  the  present  total  force  30.  The  force  now  consists  of 
the  Chief  Bridge  Designer,  Assistant  Chief  Bridge  Designer,  13 
Bridge  Designers,  1  Assistant  Engineer,  1  Mechanical  Engineer, 
2  Mechanical  Draftsmen,  5  Bridge  Draftsmen,  2  Junior  Bridge 
Draftsmen,  1  Engineering  Draftsman,  2  Tracers  and  1  Office 
Assistant. 

More  than  90  per  cent  of  the  work  in  this  Bureau  during  the 
past  year  has  consisted  in  the  preparation  of  plans,  specifications 
and  estimates  of  cost  for  structures  to  be  built  in  connection  with 
the  improvement  of  the  canals  as  authorized  by  chapter  147,  Laws 
of  1903.  The  work  done  includes  plans  for  some  40  highway 
bridge  superstructures  and  20  substructures  of  the  improved  type 
described  in  my  last  annual  report;  also  lock-gates,  needle-dams 
and  valves  for  18  locks;  8  lift  guard-gates;  2  sluice-gates,  be- 
sides much  miscellaneous  work  and  many  plans  now  in  the  pro- 
cess of  preparation. 

Plans  and  estimates  have  been  prepared  at  the  request  of  the 
Superintendent  of  Public  Works  for  bascule  lift  bridges  at  Allen 
street  and  Lyell  avenue,  Kochester;  for  a  plate  girder  bridge  at 
Mill  street,  Oazenovia ;  for  a  bascule  lift  bridge  at  Seneca  street, 
TJtica ;  for  a  plate  girder  bridge  at  Ovid  street,  Seneca  Falls,  and 
for  a  through  rivetted  truss  bridge  at  Georgia  street,  Buffalo. 

It  should  be  noted  that  the  appropriations  for  the  bridges  at 
Lyell  avenue,  Allen  street  and  Seneca  street  cover  $55,000, 
$50,000  and  $24,000,  respectively.  Before  plans  were  prepared 
this  Bureau  made  a  careful  study  of  local  conditions,  disclosing  the 
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fact  that  the  span  in  each  instance  could  very  properly  be  con- 
siderably reduced.  This  was  done  with  the  approval  of  both 
the  State  Engineer  and  the  Superintendent  of  Public  Works.  As 
a  result,  contracts  have  been  awarded  at  such  sums  that,  allowing 
for  engineering,  contingencies,  etc.,  the  three  bridges  will  be  prob- 
ably completed  for  a  total  of  about  $35,000  less  than  the  appro- 
priations. 

The  rolled-steel  shapes  used  for  bridge  superstructures  are 
rolled  at  several  of  the  principal  steel-mills  of  the  United  States 
and  are  manufactured  into  trussc-s,  floor-beams,  etc.,  at  the  shops 
of  the  various  bridge  companies.  On  account  of  the  large  ex- 
pense attaching  thereto,  it  has  been  impracticable  for  this  Bureau 
to  have  men  in  its  employ  located  at  the  mills  and  shops  for  the 
purpose  of  making  the  necessary  mill  and  shop  inspection  re- 
quired by  the  specifications  on  what  are  comparatively  ^mall 
amounts  of  material.  Such  inspection  has,  therefore,  been  regu- 
larly made  by  a  firm  of  inspecting  engineers,  appointed  by  the 
State  Engineer  and  Surveyor.  These  engineers  are  able  to  make 
the  inspection  at  low  cost  because  their  representatives  inspect 
larger  quantites  of  material  for  other  purposes  in  connection  with 
the  materials  inspected  for  the  State.  Reports  of  mill  and  shop 
inspection  are  regularly  received  and  upon  receipt  are  carefully 
examined  in  detail  and  placed  on  file. 

Shop-drawings  of  all  structural  steel  and  machinery  for  new 
State  bridges  are  submitted  by  the  contractors  for  approval  be- 
fore any  shop-work  is  done.  These  drawings  are  carefully  ex- 
amined and  are  approved  after  having  been  corrected  to  conform 
with  the  requirements  of  the  contract-drawings  and  specifications. 

During  the  session  of  the  Legislature  many  approximate  es- 
timates of  cost  were  made  for  various  bridges  and  steel  structures 
provided  for  by  those  bills  which  were  referred  to  the  State 
Engineer. 

During  the  year  existing  bridges  over  the  canals  have  been 
examined  at  the  request  of  the  Superintendent  of  Public  Works. 
Reports  as  to  the  condition  of  these  bridges,  with  recommenda- 
tions as  to  necessary  repairs,  have  been  made  to  the  State  Engi- 
neer. Plans  for  strengthening  existing  bridges  or  for  building 
new  bridges  over  the  canals,  submitted  to  the  Superintendent  of 
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Public  Works  by  street-railway  companies  in  connection  with 
petitions  for  permission  to  cross  the  canal,  have  been  carefully 
examined  and  reports  made  thereon  to  the  State  Engineer. 

Constant  effort  has  been  made  to  do  the  work  assigned  to  this 
Bureau  with  promptness  and  at  as  low  a  cost  as  is  consistent 
therewith. 

Respectfully  submitted, 

WM.  R.  DAVIS, 

Chief  Bridge  Designer  and  Inspector, 


APPENDED  REPORT. 

Immediately  following  is  a  report  by  the  Chief  Bridge  Designer 
of  a  series  of  tests  made  under  his  superv^ision  and  that  of  the 
Resident  Engineer  in  charge  of  the  testing  laboratory. 


Report  of  Tests  of  Concrete  Arches  —  Models  of  the 

Medma  Aqueduct. 


At  Medina  the  Barge  canal  will  cross  a  deep  gorge  and  the 
topography  is  such  that  this  cannot  be  avoided.  After  a  careful 
consideration  of  various  types  of  steel  and  concrete  aqueducts 
and  also  a  high  earth  embankment,  it  was  decided  by  the  State 
Engineer  and  the  Advisory  Board  of  Consulting  Engineers,  that 
a  concrete  arch  of  single  span,  carrying  a  reinforced  concrete 
trunk  with  the  necessary  approaches,  is  to  be  .preferred  to  other 
possible  types  of  construction. 

The  load  to  be  carried  consists  of  a  prism  of  water,  having  a 
maximum  depth  of  13  feet  2  inches,  and  weighing  825  pounds 
per  square  foot,  in  addition  to  the  weight  of  the  trough,  piers 
and  arch  ring.  The  total  weight  of  water  to  be  carried  by  the 
single  span  is  12,400  tons,  while  the  total  load,  including  the 
weight  of  the  structure,  is  46,000  tons.  The  water  load  may  at 
times  be  removed,  and  is  to  this  extent  a  live  load,  although  it  is 
always  uniform  for  the  full  length  of  the  structure  and  is  never 
accompanied  by  impact. 

The  span,  center  to  center,  is  290  feet  6  inches.  The  clear 
span  of  285  feet  cannot  properly  be  reduced.  The  rise  is  53  feet 
5  inches.     The  total  width  of  the  structure  is  129  feet. 

Other  notably  long  span  concrete  arches  are  the  Walnut  Lane 
bridge,  Fairmount  Park,  Philadelphia,  and  the  arch  over  Rocky 
river,  at  Cleveland.  The  Walnut  Lane  bridge  was  completed  in 
1909.  It  has  a  ckar  span  of  233  feet  and  a  total  width  of  GO 
feet.  The  live  load  is  100  pounds  per  square  foot.  The  total 
live  load  carried  by  the  structure  is  700  tons  and  the  total  load, 
including  the  weight  of  the  structure,  is  12,000  tons.  The  Rocky 
river  bridge  is  now  being  built.  It  has  a  clear  span  of  280  feet 
and  a  total  width  of  60  feet.  It  carries  a  live  load  of  150  pounds 
per  square  foot,  a  total  live  load  of  1,200  tons  and  a  total  load, 
including  weight  of  structure,  of  16,000  tons.  It  is  understood 
that  there  are  other  long  spans  projected,  but  definite  data  con- 
cerning them  are  not  available  at  this  v^riting. 
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Thus  it  will  be  seen  that  by  virtue  of  the  length  of  span,  the 
total  width,  the  great  load  to  be  carried  and  the  necessarily  great 
cost,  the  Medina  aqueduct  may  properly  be  considered  the  most 
important  piece  of  concrete  arch  construction  ever  undertaken. 
It  was  therefore  deemed  both  advisable  and  necessary  not  only 
to  develop  the  design  with  the  greatest  care  along  the  lines  of  the 
most  approved  theory  of  arch  construction,  but  to  make  a  series 
of  tests  on  concrete  prisms  and  model  arches,  for  the  purpose  of 
obtaining  additional  information  concerning  the  behaviour  of 
concrete  under  certain  conditions  of  stress. 

At  the  meeting  of  the  American  Society  of  Civil  Engineers, 
held  "September  15,  1909,  a  paper  was  presented,  entitled  "  Wal- 
nut Lane  Bridge,  Philadelphia."  This  paper  contained  the  fol- 
lowing statement :  "  Tests  of  concrete  model  arches,  made  in 
order  to  determine  questions  of  design,  indicated  that  it  is  wise 
to  treat  the  com,ponents  of  the  direct  arch  stress  at  the  abutment 
as  so  much  shear  acting  in  a  beam.  Regarded  as  such,  the  verti- 
cal component  or  reaction  at  the  spring  of  the  main  arch  ribs  of 
this  bridge  amounts  to  108  pounds  per  square  inch  of  arch  section 
in  shear  at  the  face  of  the  skew-back,  which  would  be  high  for 
simple  concrete,  but  is  allowable  for  the  hybrid*  material." 

There  was  no  discussion  by  any  member  of  the  society  chal- 
lenging this  opinion. 

To  construct  at  Medina  an  arch  of  sufficient  thickness  to  carry 
the  heavy  loads  and  to  keep  the  shear  at  the  low  value  indicated 
by  the  foregoing  quotation  is  dec^idedly  impracticable.  Inasmuch 
as  failure  by  "  shear  "  —  or  more  properly  speaking,  by  "  diago- 
nal tension ''  —  in  a  reinforced  concrete  beam  has  been  clearly 
shown  by  repeated  experiments  to  commence  in  the  tensile  portion 
of  the  beam,  even  where  the  cracks,  once  started,  extend  into  the 
compression  side  of  the  beam,  and  inasmuch  as  the  arch  rib  should 
be  approximately  compared  in  the  nature  of  its  stresses  with  the 
compression  side  of  a  beam  and  not  at  all  with  the  tension  side, 
it  is  believed  that  the  statement  quoted  is  incorrect  and  that  there 
is  no  danger  of  failure  by  so-called  shear  in  a  properly  designed 
arch.  The  term  shear,  as  here  used,  has  nothing  to  do  with  the 
phenomena  ol)servcd  in  connection  with  true  compression  failures 
under  high  intensity  of  stress,  and  relates  only  to  the  possibility 
of  failure  along  some  diagonal  plane,  before  the  true  compressive 


*  Hybrid  mcitprial,  as  hore  used,  means  ooiicrete  in  which  are  embedded  flat 
stones,  packed  close,  with  bed  of  stones  at  right  angles  to  arch  thrust. 
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resistance  of  the  concrete  is  fully  developed.  The  literature  of 
concrete  frequently  refers  to  the  failure  of  cubes  and  prisms  by 
shear,  when  tested  by  compression  to  destruction.  Just  what  is 
meant  in  such  cases  by  the  word  shear  is  not  always  clear. 

Since  no  satisfactory  evidence  could  be  found  of  adequate  tests 
ever  having  been  made  to  prove  that  the  arch  would  not  fail  by 
shear  near  the  spring  under  shearing  stresses  of  comparatively 
small  intensity,  as  intimated  by  the  foregoing  quotation,  it  was 
believed  to  be  still  more  necessary  to  obtain  further  information 
by  tests,  both  on  prisms  and  on  model  arches,  which  should  be 
exact  counterparts,  except  as  to  size  of  the  ribs  of  the  proposed 
arch  at  Medina. 

For  various  reasons  it  was  not  believed  that  the  compressive 
resistance  obtained  in  the  test  would  show  the  actual  unit  strength 
of  the  full-sized  structure.  However,  it  was  believed  that  import- 
ant information  could  be  secured  in  regard  to  the  kind  of  failure 
and  the  ultimate  strength  of  arches,  as  compared  with  cubes  made 
of  the  same  material,  at  the  same  time  and  by  the  same 
experimenter. 

It  is  well  known  that,  on  account  of  the  variations  of  the  modu- 
lus of  elasticity  of  concrete  under  varying  intensity  of  stress,  the 
distribution  of  stress  in  the  compression  side  of  a  reinforced  con- 
crete beam  does  not  follow  the  straight  line  law.  It  was  believed 
that  a  similar  condition  exists  under  high  compressive  stress  in 
the  case  of  prisms,  columns  or  arch  ribs  carrying  eccentric  loads. 
In  order,  therefore,  to  determine  more  definitely  the  allowable 
working  stress  in  the  arch  under  eccentric  stress  caused  by  ex- 
treme conditions  of  temperature  and  loading,  as  compared  with 
the  alloAvable  average  working  stress,  it  was  considered  advisable 
to  include  in  the  series  of  concrete  prisms  some  which  should  be 
loaded  ececntrically. 

Six  model  arches,  without  reinforcement,  have  already  been 
made  and  tested  to  destruction.  Three  of  these  were  reduced  in 
section  near  the  springing  for  the  purpose  of  encouraging  failure 
at  that  point  by  vertical  shear.  These  tests,  on  account  of  cer- 
tain difficulties  with  the  testing  apparatus  and  other  difficulties 
encountered  in  making  the  models,  all  of  which  have  since  been 
overcome,  were  not  entirely  satisfactory  and  should  not  be  accepted 
as  conclusive  in  all  respects.  They  will  be  followed  by  another 
series  to  be  made  in  the  near  future,  the  results  of  which  will  be 
published  in  a  future  report.     The  tests  already  made,  however, 
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do  conclusively  show  that,  whatever  the  ultimate  cause  of  failure, 
it  does  not  occur  until  the  model  has  developed  a  high  unit 
resistance  in  compression.  It  is  therefore  evident  that,  if  reason- 
able values  are  chosen  for  the  intensity  of  the  allowable  working: 
compressive  stress  per  square  inch,  no  attention  need  be  paid  to 
the  intensity  of  the  shearing  stresses  at  the  springing.  A  com- 
plete description  of  the  apparatus  for  testing  the  model  arches 
and  a  discussion  of  the  results  will  be  found  in  this  article  under 
their  respective  headings. 

When  the  concrete  prisms  were  tested,  a  few  specimens  were 
provided  with  diagonal  grooves,  made  for  the  purpose  of  encourag- 
ing failure  by  diagonal  shear.  While  the  tests  are  not  to  be  con- 
sidered conclusive  in  all  points  until  corroborated  by  an  additional 
series  of  tests,  which  also  will  bo  made  in  the  near  future,  yet  it  is 
believed  that  two  important  conclusions  can  be  drawn  at  this  time, 
as  follows: 

(1)  Whatever  the  kind  of  failure,  it  does  not  occur  until  the 
prism  has  developed  a  high  compressive  resistance.  This  conclu- 
sion, therefore,  amply  reinforces  the  conclusion  hereinbefore 
drawn  from  the  tests  on  arch  models  with  respect  to  the  danger 
of  failure  by  shearing  near  the  springing. 

(2)  The  apparent  intensity  of  compressive  resistance  by  the 
extreme  fiber  under  eccentric  loading,  when  figured  upon  the  as- 
sumption of  a  straight  line  distribution  of  stress,  is  much  higher 
than  the  average  resistance  per  square  inch  for  prisms  loaded 
centrally,  being  approximately  33  ])er  c^-nt  higher  for  prisms 
with  one  inch  eccentricity  and  over  50  per  cent  higher  with  two 
inches  eccentricity.  This  seems  to  demonstrate  conclusively  that 
the  distribution  follows  substantially  the  same  law  as  is  known 
to  exist  for  the  com,pression  side  of  reinforced  concrete  beams.  A 
discussion  of  the  tests  on  prisms  will  be  found  later  under  its 
proper  heading. 

General  Description  of  Arches  and  AprAR^iTus. 

Each  dimension  of  each  of  the  model  arches  was  one-thirty-sixth 
of  the  corresponding  dimension  of  the  proposed  Medina  arch. 
The  large  arch  will  carry  a  total  average  load  of  about  2,450 
pounds  per  square  foot.  This  load  is  considerably  greater  toward 
the  springing  than  at  the  crown,  on  account  of  the  greater  thick- 
ness of  arch  rib  and  the  greater  weight  of  the  piers  which  carry 
the  trough.     Under  this  load   an   average  stress  of  about   500 
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pounds  per  square  inch  will  be  produced  in  the  large  arch  and 
approximately  the  same  stress  will  exist  in  the  models  under  the 
same  load  per  square  foot  with  the  same  distribution.  The  weight 
of  the  model  rib  itself  is  so  small  as  to  be  almost  negligible.  If, 
then,  the  concrete  in  the  model  has  an  ultimate  average  strength 
of  2,500  pounds  per  square  inch,  an  average  load  of  approxi- 
mately 12,250  pounds  per  square  foot  will  be  required  for  destruc- 
tion. It  is  impossible  to  apply  so  great  a  direct  load  with  any 
certainty  that  the  loads  are  applied  as  intended.  For  this  reason 
a  system  of  sixteen  independent  levers  and  knife  edges  (multiply- 
ing the  loads  by  fifty)  was  arranged,  as  shown  in  Fig.  3. 

The  knife  edges  were  made  of  hardened  steel.  The  special 
castings  for  the  levers  were  designed  so  as  to  bring  the  two  knife 
edge  bearings  and  the  applied  load  in  the  same  plane.  In  this 
manner  the  ratio  was  kept  constant  and  the  loads  applied  to  the 
arch  were  kept  vertical,  with  errors  so  slight  as  not  appreciably 
to  affect  the  results. 

The  building  in  which  the  tests  were  made  was  an  old  shed 
which  had  no  floor.  It  was  full  of  cracks  and  was  unheated. 
The  temperatures  during  the  making  and  testing  ranged  from 
about  zei^  to  40  dc2:rees,  Fahrenheit.  However,  the  models  were 
thoroughly  protected  and  were  not  frozen. 

The  abutments  Avere  made  of  1-3-6  concrete  and  were  cast 
directly  on  the  ground.  They  were  made  massive  and  were 
heavily  reinforced  so  as  practically  to  reproduce  the  unyielding 
abutments  of  the  large  arch.  However,  there  was  a  slight  yield- 
ing under  the  extreme  loads  required  for  the  destruction  of  a 
model  and  small  additional  stresses  similar  to  those  produced  by 
the  rib  shortening  were  thus  introduced. 

The  general  dimensions  of  the  model  arches  and  abutments  are 
shown  in  Fig.  1.  In  the  first  series  six  arches  were  cast,  made  of 
mortar  com.posed  of  one  part  American  Portland  cement  and  two 
parts  of  Albany  sand.  In  order  partially  to  eliminate  stresses 
due  to  shrinkage,  three  sections,  or  keys,  were  provided,  one  at 
the  crown  and  one  at  each  springing,  which  were  filled  two  days 
after  the  body  of  the  arch  was  cast. 

During  the  test  it  was  found  that  some  of  the  keys  had  not  been 
quite  thoroughly  filled.  This  was  particularly  true  of  the  keys 
at  the  springing.  The  imperfect  contact  at  this  point  undoubtedly 
led  to  lower  results  than  would  otherwise  have  been  secured. 

The  six  arches  were  cast  in  one  continuous  operation.  Each 
arch  was  constructed  in  two  layers,  the  first  layer  of  all  the  arches 
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being  deposited  before  the  second  layer  of  any  was  b^un.  The 
length  of  time  required  for  this  work  was  considerably  greater 
than  had  been  anticipated  and  some  of  the  material  had  taken 
an  initial  set  before  the  work  was  finished.  While  it  is  probable 
that  this  did  not  greatly  weaken  the  material,  yet  the  tests  appar- 
ently showed  the  effect  of  the  initial  sot  at  the  time  of  failure 
ly  the  splitting  of  the  ribs  in  several  cases  along  the  line  of 
separation  between  layers. 

As  might  have  been  expected  with  a  new  piece  of  testing  ap- 
paratus, certain  modifications  were  found  necessary  in  order  to 
secure  the  best  results.  For  example,  the  braces  used  to  hold  the 
lower  flange  of  the  I-beam  (shown  in  Fig.  9)  have  been  replaced 
by  the  braces  shown  in  Fig.  5 ;  the  latter  permit  of  more  rapid 
and  satisfactory  adjustment,  both  horizontally  and  vertically. 
Such  modifications  as  were  necessary  have  been  made  and  the 
diflSculties  met  with  during  the  first  series  have  been  so  overcome 
that  the  projected  series  will  doubtless  be  of  more  value  than  the 
first. 

When  the  first  arch  was  tested,  the  loads  were  applied  by  means 
of  sand  poured  gradually  according  to  a  carefully  prepared  pro- 
gram into  bags  suapended  from  the  ends  of  the  levers.  This  plan 
was  generally  successful,  but  on  account  of  difficulties  in  handling 
the  sand  and  objectionable  dust,  cast  iron  sash  weights  of  various 
sizes  were  used  for  the  other  tests.  These  weights  were  carefully 
applied,  also  according  to  program,  'by  hand,  one  at  a  time,  so  as 
to  avoid  shock  and  keep  the  line  of  pressure  very  nearly  in  the 
desired  position.  The  desired  ratio  of  loads  was  computed  after 
several  trials  and  was  so  chosen  as  to  keep  the  line  of  pressure  as 
close  as  possible  to  the  axis  of  the  arch  at  all  points.  The  ratio 
was  approximately  maintained  throughout  the  entire  application 
of  the  loads,  the  per  cent  of  variation  from  the  ratio  constantly 
decreasing  during  application. 

However,  additional  bending  stresses  were  momentarily  pro- 
duced and  the  ultimate  breaking  loads,  therefore,  were  probably 
slightly  less  than  would  have  been  found,  had  a  more  ideal  method 
of  loading  been  followed.  All  of  the  arches  had  open  joints  at 
the  keys,  caused  by  shrinkage  and  fall  in  temperature.  These 
joints  closed  under  moderate  loads. 

Arches  Nos.  4,  5  and  6  were  reduced  38  per  cent  in  section 
near  the  springing,  in  order,  if  possible,  to  encourage  failure  by 
shear  on  a  vertical  plane.     The  loading  for  these  was  identical 
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with  that  for  the  others  and  the  eccentricity  of  the  reduced  section 
has  been  considered  in  computing  the  stress  on  the  extreme  fiber. 
All  stresses  given  in  the  table  are  computed  for  actual  loads  at 
time  of  failure.  The  formulas  used  may  be  found  in  Church's 
Mechanics,  Johnson's  Framed  Structures,  and  Turneaure  and 
Maurer's  Principles  of  Reinforced  Concrete  Construction.  As  is 
customary,  the  variation  of  modulus  of  elasticity  of  concrete 
under  varying  intensity  of  stress,  has  been  ignored  and  a  straight 
line  distribution  assumed.  The  effect  of  rib  shortening  has  been 
included.  The  effects  of  shrinkage  and  temperature  are  com- 
paratively small  and  have  not  been  included.  Allowance  was  not 
made  for  the  reduction  of  restraint  due  to  the  reduction  at  the 
springing  of  models  Xos.  4,  5  and  6.  The  tabular  stresses  are 
therefore  believed  to  be  somewhat  too  high. 

Detailed  Description  of  Arch  Tests. 

Arch  No.  1  was  heavily  loaded  three  times.  Sufficient  allow- 
ance was  not  made  for  the  deflection  of  the  levers  and  the  20-inch 
I-beam  was  not  proj^erly  braced  horizontally.  The  multiplying 
ratio  of  the  levers  was  therefore  maintained  only  through  a  por- 
tion of  the  test.  The  vertical  knife  edges  were  thrown  out  suffi- 
ciently to  produce  a  severe  horizontal  thrust  on  both  I-beara  and 
arch.  The  arch  finally  rotated  about  an  axis  (M-M,  Fig.  10), 
crushing  the  concrete  at  these  points  to  such  an  extent  that  the 
model  was  useless  for  further  tests.  It  is  impossible  to  determine 
even  approximately  the  maximum  unit  resistence  developed. 

Arch  No.  2  first  showed  signs  of  failure  by  splitting  along  the 
axis  near  the  key  at  the  springing.  On  account  of  difficulties  of 
adjusting  the  a.pparatu8,  not  entirely  overcome  when  this  arch 
was  tested,  the  piers  were  not  properly  centered  on  the  arch.  The 
eccentricity  of  loading  thus  caused,  increased  the  stresses  at  the 
extreme  fiber  by  about  20  per  cent  at  the  crown  and  35  per  cent 
at  the  springing.  Allowance  has  been  made  for  this  eccentricity 
in  computing  the  tabular  stresses.  As  previously  explained,  the 
concrete  was  deposited  in  layers  and  the  splitting  was  encouraged 
by  this  fact. 

Arch  !N"o.  3  failed  and  collapsed  suddenly  by  crushing  at  the 
joint  between  rib  and  key  at  the  springing.  This  arch  was 
accidentally  overturned  and  broken  when  an  adjacent  arch  failed. 
It  was  put  together  and  tested.  The  contact  at  the  joints  was 
necessarily  imperfect  and  this  somewhat  accounts  for  the  lower 
ultimate  resistance  of  this  arch  as  compared  with  the  others. 
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Arch  No.  4,  one  of  the  three  reduced  in  section,  failed  by  crush- 
ing at  the  joints  between  rib  and  keys  at  the  springing  and  col- 
lapsed suddenly.  Before  the  test  began  it  was  seen  that  the  area 
of  contact  at  these  joints  was  very  much  reduced  by  imperfect 
workmanship.  The  tabular  stress  was  based  on  the  eccentricity 
of  the  reduced  sections. 

Arch  No.  5  was  one  of  those  reduced  in  section.  It  failed  by 
crushing  between  the  reduced  section  and  the  adjacent  joint  and 
collapsed  suddenly.  After  failure  began,  the  rib  twisted  forward 
and  cracked,  as  shown  in  .plan  (Fig.  10). 

Arch  No.  6  was  also  one  of  those  reduced  in  section.  The 
first  sign  of  failure  was  a  crack  along  the  axis  just  above  the 
key  at  the  springing.  This  crack  grew  wider  rapidly;  it  was 
quickly  followed  by  crushing  at  the  reduced  section  and  a  com- 
plete collapse. 

Six  6-inch  cubes  were  cast  of  arch  material  at  the  time  the  ribs 
were  cast.  They  showed  an  average  ultimate  strength  in  com- 
pression, at  28  days,  of  2,080  pounds  per  square  inch.  These 
tests  were  not  entirely  satisfactory  and  are  not  to  be  accepted  as 
conclusive. 
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Descbiption  of  Prism  and  Cube  Tests. 

The  results  of  tests  on  prisms  and  cubes  are  shown  in  the 
accompanying  table.  This  is  supplemented  by  a  diagram  (Fig. 
12),  a  view  of  the  testing  apparatus  (Fig.  11)  and  a  photograph 
of  some  of  the  specimens  after  failure  (Fig.  13). 

In  computing  the  tabular  stresses  it  has  been  assumed  that  a 
straight  line  distribution  of  stress  obtains  and,  except  where  the 
maximum  unit  tension  is  small,  that  the  concrete  takes  no  tension 
whatever.  That  the  former  assumption  is  incorrect,  due  to  the 
variation  of  the  modulus  of  elasticity  with  variation  of  stress  in- 
tensity, is  clearly  indicated  by  the  fact  that  the  maximum  calcu- 
lated resistance  of  plain-sided  prisms  with  one  inch  cccentrieitv 
is  34  per  cent  greater  and  with  two  inches  eccentricity  is  50  per 
cent  greater  than  with  similar  prisms  centrally  loaded.  Tlio 
average  calculated  resistance  for  six  prisms,  both  with  and  with- 
out grooves  all  having  1%  inches  eccentricity  is  44  per  cent 
greater  than  the  plain-sided  prisms  centrally  loaded. 

The  theory  of  distribution  of  stress  in  the  grooved  prisms  is 
complex  and  the  tabular  stresses  are  approximate  only,  havin.ii 
been  computed  from  the  monic^nt  of  resistance  of  a  plane  at  right 
angles  to  the  axis  at  the  point  where  failure  occurred. 

.  Test  specimen  Xo.  2  failed  at  a  low  load  by  splitting,  on  ac- 
count of  the  use  of  too  thin  a  cap  plate  (Fig.  13).  Hardened 
steel  plates  two  inches  thick  were  used  on  all  other  prisms. 

Much  care  was  taken  to  secure  the  greatest  possible  uniformity 
in  the  character  of  the  test  specimens.  It  will  doubtless  be  of 
interest  to  notice  the  great  uniformity  of  the  tests,  as  shown  by 
prisms  Nos.  10,  22;  11,  23  and  12,  24. 

The  value  of  these  tests  does  not  lie  in  the  absolute  values  ob- 
tained in  resistance  to  compression,  but  in  the  general  conclusion? 
indicated,  namely,  (1)  that,  if  a  straight  line  distribution  be  as- 
sumed, the  working  unit  stress  on  the  extreme  fiber,  when  the 
line  of  pressure  passes  at  the  edge  of  the  middle  third,  may  be 
considered  as  at  least  30  per  cent  higher  than  the  allowable  work- 
ing stress,  when  the  line  of  pressure  lies  on  the  neutral  axis;  this 
will  undoubtedly  be  as  true  for  arches  as  for  prisms;  (2)  that,  if 
reasonable  values  be  chosen  for  unit  stresses  in  compression,  no 
account  need  be  taken  of  so-called  shear  for  an  arch  rib  or  column 
sustaining  a  thrust  parallel  or  nearly  parallel  to  the  axis. 

Final  values  of  working  unit  stresses  will  not  be  chosen,  until 
the  second  series  of  tests  on  both  arches  and  prisms  are  completed. 
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Tests  of  Plain  Concrete  Prisms  and  Cubes. 

PHsnoi,  6 X 6 X 36  inches.  Cubes,  6x6x6  Inches.  Compodtion:  1  part  American  Portland  cement,  2  part' 
Albany  bank  sand,  4  parts  }-in.  limestone.  Tested  at  Rensselaer  Folytechnie  Institute,  Troy,  N.  Y..  Novem* 
ber  11, 15  and  19, 1909.    Age  of  all  specimens  was  twenty-one  days. 
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Report   of  Resurveying  and    Remonumenting  the  New 

York-Connecticut  Boundary  Line, 


Albany,  N.  Y.,  October  1,  1909. 

lion.  Fkank  M.  Williams^  Slate  Engineer  and  Surveyor,  Albany, 
N.  Y.: 

Dear  Sir. —  I  htTcwith  submit  the  preliminary  report  on  resur- 
veying and  remonumenting  of  the  boundary  lino  between  the 
states  of  oS'ew  York  and  ConiKcticut.  This  report  covers  tlie 
work  done  on  this  line  during  the  past  fiscal  year. 

The  first  eifort  to  adjust  the  boundary  line  between  Xew  York 
and  Connecticut  was  made  September  19,  1650,  when  articles  of 
uirreement  were  concluded  between  Commissioners  of  the  United 
English  Colonies  and  the  Delegates  of  Peter  Stuyvesant,  Governor 
General  of  New  Netherlands.  On  April  23,  16G2,  the  Colony  of 
Connecticut  received  its  charter  from  Charles  If,  and  the  bound- 
ary with  New  York  read :  ^^  In  longitude  as  the  line  of  the  Massa- 
chusetts Colony  ruiming  from  east  to  west,  that  is  to  say,  from 
the  said  Naragansett  Bay  on  the  east,  to  the  South  Sea  on  the 
west  part,  with  the  islands  thereunto  adjoining."  In  the  grant  to 
the  Duke  of  York,  dated  ilarch  12,  1663,  the  boundary  with  Con- 
necticut read :  "All  the  lands  from  the  western  part  of  Connecticut 
river  to  the  eastern  part  of  Delaware  Bay."  It  will  be  seen  there- 
fore, that  all  the  land  from  the  west  side  of  Connecticut  river  to 
the  South  Sea  (or  Delaware  Bay)  could  be  claimed  by  both  New 
York  and  Connecticut.  As  a  matter  of  fact,  both  did  claim  this 
disputed  territory  and  even  though  many  commissioners  were 
appointed  and  numerous  conferences  were  held,  all  efforts  proved 
of  no  avail  until  finally,  in  1860,  New  York  appointed  commis- 
sioners who,  independently  of  Connecticut,  surveyed  and  monu- 
niented  the  line.  Connecticut  still  refused  to  recognize  this  line 
as  the  boundary  and  not  until  1880,  upon  the  report  of  a  joint 
commission,  was  the  dispute  finally  settled. 

[287] 
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The  monuments  erected  by  the  commissioners  in  1861  were  more 
or  less  temporary  in  character,  some  being  roughly  hewn  granite 
or  marble  slabs,  while  others  were  nothing  more  than  iron  pins, 
one  inch  square  and  projecting  about  six  inches  out  of  the  rock.  A 
boundary  line  thus  inadequately  marked  is  a  disgrace  to  both 
states.  Many  disputes  have  arisen  and  these  could  be  settled  only 
by  running  out  a  portion  of  the  line.  In  making  the  triennial 
examination  of  the  line,  as  directed  by  law,  many  of  the  monu- 
ments have  never  been  found  by  representatives  of  the  Depart- 
ment. 

For  many  years  this  State  has  recognized  the  necessity  of  re- 
marking the  line  and  the  several  State  Engineers  have  endeavored 
to  secure  the  cooperation  of  Connecticut  for  this  purpose.  Xot 
until  the  summer  of  1908  did  the  State  of  Connecticut  signify  a 
desire  to  take  up  the  matter  and  press  it  to  completion.  While 
there  was  no  special  appropriation  for  the  purpose,  the  State  En- 
gineer and  Surveyor  of  this  State  decided  to  take  advantage  of 
this  proposition  on  the  part  of  Connecticut  and  to  use  what  re- 
mained of  the  annual  appropriation  for  "  Examination,  Monu- 
ments and  Maps  "  to  start  the  work.  Accordingly  a  representa- 
tive of  Connecticut  met  the  State  Engineer  and  Surveyor  of  Xew 
York  and  an  agreement  was  drawn  up  and  signed  as  follows : 

"  Whereas,  By  virtue  of  the  provisions  of  Chapter  4i21  of  the 
Laws  of  1887,  of  the  State  of  jN"ew  York,  the  State  Engineer  ard 
Surveyor  of  the  State  of  l\ew  York,  is  authorized  and  require<l 
to  cause  to  l)e  made  an  examination  and  inspection  of  the  monu- 
ments marking  the  boundary  lines  of  that  state  and  to  cooperate 
with  the  proper  authorities  of  the  adjoining  states  in  the  exam- 
ination and  inspection  and  the  restoring  and  replacing  of  such 
monuments,  and  is  clothed  with  full  authority  to  represent  t he- 
State  of  New  York  in  discharging  such  duties,  and 

"  Whereas,  By  virtue  of  the  provisions  of  an  act  of  the  L^sla- 
ture  of  the  State  of  Connecticut,  approved  on  the  23d  day  of 
March,  1902,  the  Governor  of  the  State  of  Connecticut  Is  em- 
powered to  appoint  an  agent  authorized  to  act  with  duly  appointed 
agents  for  the  adjoining  states  to  restore  and  repair  any  such 
monuments  or  boundary  marks  as  are  injured  or  removed,  and 

"  W^hereas,  It  appears  from  the  examinations  made  triennially 
by  the  State  Engineer,  as  by  law  required,  that  many  of  the 
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•  • 

monuments  marking  the  New  York-Connecticut  boundary  line 
have  been  removed  —  most  are  in  bad  repair  and  nearly  all  are 
too  small  to  be  permanent —  and  that  many  new  highways  and 
other  prominent  paints  are  wholly  unmarked,  and 

"  ^Yhereas,  Frederick  Skene,  State  Engineer  of  New  York,  has 
delegated  Resident  Engineer  11.  P.  Willis  of  Albany  as  his  repre- 
pentative,  and  hi?  Excellency  the  Governor,  Eollin  S.  Woodruff, 
has  appointed  Henry  Robinson  Buck,  of  Hartford,  Chief  Engi- 
neer of  the  ^[assachusetts-Connecticut  State  Boundary  Line  Com- 
raission,  as  Commissioner  for  the  State  of  Connecticut, 

"  Now,  Therefore,  It  is  agreed  by  and  between  the  undersigned, 
actiiiff  in  confonnitv  with  the  authority  conferred  as  hereinbefore 
stated,  that  the  said  Henry  R)bins.n  Buek  and  H.  P.  Willis, 
representing  the  States  of  Connecticut  and  New  York,  respec- 
tively, shall,  and  by  these  presents  are  hereby  empowered,  to  sup- 
ervise the  repairing,  resetting  and  replacing  of  all  such  boundary 
line  monuments  at  prominent  points  where  same  are  required; 
and, 

"  It  is  imderstood  and  agreed  that  the  said  agents  will  endeavor 
to  remark  and  more  permanently  locate  the  line  surveyed  and 
marked  by  the  Commissioners  of  the  State  of  New  York  in  1860 
and  accepted  by  the  State  of  Connecticut  in  1880,  making  no 
changes  in  the  line  as  then  established. 

'*  It  is  further  agreed  that  the  manner  of  repairing  and  resetting 
old  monuments  and  the  character,  style  and  the  method  of  obtain- 
ing such  new  monuments  as  may  be  placed  and  the  manner  of 
sotting  same  shall  be  agrec^l  upon  by  the  agents  herein  desig- 
nated whenever  necessary,  agreeing  that  the  stones  at  present 
standing  upon  the  line  shall  be  used  whenever  practicable  and 
that  in  general,  stones  shall  be  set  in  concrete  in  order  that  such 
monuments  as  are  set  shall  be  as  permanent  as  possible. 

"  It  is  further  agreed  that  the  said  representatives  herein  re- 
ferred to  and  appointed  under  the  authority  above  mentioned, 
shall  proceed  at  once  to  the  discharge  of  the  duties  herein  set 
forth  and  shall  diligently  prosecute  the  same  to  the  end  that  the 
work  may  be  completed  at  as  early  a  date  as  possible. 

"  It  is  further  agreed  that  the  States  of  Connecticut  and  New 
York  shall  each  furnish  one-half  of  the  necessary  outfit  for  the 
10 
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prosecuting  of  this  work,  the  details  to  be  arranged  between  the 
said  re-presentatives. 

"  It  is  further  agreed  that  all  expenses  for  labor  and  materials 
and  other  necessary  expenses  incurred,  shall  be  shared  equally 
between  the  States  of  New  York  and  Connecticut,  except  that 
the  salary  and  personal  expenses  of  the  representatives  herein 
named  shall  be  paid  by  their  resp(vtive  states.  It  is  agreed,  how- 
ever, that  neither  agent  shall  have  power  to  make  any  contra<-t 
or  agreement  obligating  the  State  he  represents  to  the  payment 
of  any  money  unless  and  until  the  funds  for  such  payments  have 
been  made  available  according  to  the  statute  for  such  cases 
provided. 

^^  It  is  further  agreed  that  when  said  agents  shall  have  com- 
pleted the  work  provided  for  in  this  agreement  they  shall  prei>are 
a  map  and  report  which  shall  give  in  detail  the  location  and 
condition  of  each  monument  with  a  statement  of  such  ax*tion  a> 
may  have  been  taken  in  regard  to  the  same ;  said  report  and  map 
to  be  made  in  duplicate  and  signed  by  both  representatives,  one 
copy  to  be  filed  in  the  office  of  the  State  Engineer  and  Surveyor 
at  Albany,  New  York,  and  one  in  the  office  of  the  Secretary  of 
State  at  Hartford,  Connecticut. 

"In  witness  whereof,  Frederick  Skene,  State  Engineer  and 
Surveyor  of  the  State  of  New  York,  and  Rollin  S.  Woodruff, 
Governor  of  the  State  of  Connecticut,  have  hereunto  set  their 
hands  and  seals  this  26th  day  of  September,  1908." 

It  developed  that  it  would  prove  of  advantage  to  both  states  if 
each  should  provide  for  one-half  the  required  number  of  monu- 
ments. Tenders  were  mailed  by  the  State  Engineer  and  Surveyor 
and  bids  invited  from  various  dealers  in  granite  monuments. 
The  bid  of  the  Ausable  Forks  Granite  Company  was  accepted 
and  a  contract  drawn,  providing  for  the  delivery  of  fifty  monu- 
ments, according  to  the  following  sjxjcifications : 

"  The  monuments  are  to  be  of  good  quality,  light  colored  gran- 
ite, free  from  seams  or  other  defects,  straight  and  of 
full  size  throughout,  not  less  than  9  nor  more  than 
10  feet  in  length,  12  inches  square,  4  feet  down  from 
the  top,  tapering  from  12  inches  square  .to  not  over 
15  inches  square  in  the  next  V/i  feet  and  not  less  than 
12  inches  nor  more  than  20  inches  on  any  face  the  rest  of  the 
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distance.  The  top  and  the  four  sides  of  each  monument  for  a 
distance  of  4  feet  from  the  top  are  to  be  cut  smooth  at  right 
angles  with  each  other  and  finished  with  six-cut  work.  The 
tapering  portion  to  be  pointed  to  a  smooth  even  surface  to  con- 
form to  the  dimensions  given.  The  remaining  portions  to  be 
left  as  split,  but  full  size,  not  less  than  12  inches  square  through- 
out, the  bottom  to  be  not  less  than  12  inches  square  and  sub- 
stantially at  right  angles  to  the  sides,  and  every  point  of  the 
lower  five  feet  of  the  stone  must  lie  outside  the  planes  of  the 
smooth  cut  portion.  On  one  side  will  be  cut  the  letters  '  N.  Y.' ; 
on  the  opposite  side  will  be  cut  the  letters  ^  COX^.'  On  the  third 
side  will  be  cut  the  figures  '  1909.'  The  above  described  letter- 
iiig  to  be  included  in  the  price  bid  for  itc^m  1.  When  d'rocted 
by  the  Engineers,  additional  similar  letters  shall  b^  cut  as  may 
be  ordered.  A  schedule  of  the  lettering  will  be  furnished  the 
contractor  as  the  work  proceeds,  indicating  the  required  marking 
of  ^ho  monuments.  The  letters  '  N.  Y.'  and  ^  CONN".'  on  cd'-.h 
bound  are  to  be  5  inches  high;  the  figures  to  be  4  inches  high. 
All  letters  to  be  cut  with  V-shaped  indentations  at  least  V2  inch 
deep.  A  %-inch  hole  at  least  1  inch  deep  to  be  drilled  in  the 
center  of  the  top. 

"  All  work  is  to  be  done  in  the  best  manner  by  skilled  work- 
men and  the  dressed  portions  of  the  monuments  are  to  be  se- 
curely boxed  before  shipping.  The  dimensions  of  the  monuments, 
the  portions  which  are  to  be  dressed  and  the  location,  character 
and  size  of  lettering  to  l>e  placed  thereon  are  shown  on  a  plan 
marked  ^  Plan  of  Proposed  Monuments  for  Marking  the  Bound- 
ary Line  between  Xew  York  and  Connecticut.'  This  plan  is  re- 
ferred to  and  made  a  part  of  these  specifications  and  is  to  be 
followed  in  all  details  not  mentioned  herein. 

"  The  monuments  furnished  shall  conform  strictly  to  the  speci- 
fications both  as  to  material  and  workmanship  to  the  satisfac- 
tion of  the  Engineers,  and  their  approval  of  the  same  shall  be 
made  a  condition  precedent  to  the  right  of  the  contractor  to  re- 
ceive any  money  therefor. 

"  The  monuments  when  finished  are  to  be  delivered  f.o.b.  cars, 
directed  to  such  stations  as  the  Engineers  shall  from  time  to 
time  designate. 
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'"  The  exact  number  of  monuments  required  is  not  as  yet 
definitely  settled,  but  it  is  estimated  to  be  100,  and  the  Engineers 
reserve  the  right  to  increase  or  decrease  this  number  by  not  ex- 
ceeding 15  per  cent  at  any  time  before  the  lajst  of  these  raouu- 
ments  are  shipped. 

"  The  monuments  are  to  be  delivered  not  less  than  25  before 
December  1,  1908,  and  the  remainder  after  April  1,  1909, 
as  ordered  by  the  Engineers,  at  such  places  as  may  from  time  to 
time  bo  directed. 

^'  Payment  will  be  made  monthly  of  75  per  cent  of  the  value 
of  the  monuments  cut  and  accepted  at  the  quarry,  and  90  per 
cent  of  the  value  of  those  received  and  accepted  at  the  delivery 
points,  but  no  payments,  except  final  one,  will  be  made  until  at 
least  25  bounds  have  been  received  and  accepted  since  the  last 
previous  payment.  The  remaining  10  per  cent  will  be  retained 
until  the  completion  of  the  work  and  will  be  paid  within  sixty 
days  after  the  receipt  of  the  last  bounds  delivered. 

^^  If  required  by  the  Engineers,  samples  not  less  than  six  inches 
scpiare  and  2  inches  thick  of  the  granite  to  be  used  by  any  bidder 
must  be  furnished  before  the  contract  is  awarded,  the  sample  to 
have  one  side  dressed  as  required  by  the  specifications." 

These  monuments  were  all  delivered  on  the  ground  during  the 
past  summer.  The  following  report  of  work  from  October  8, 
1908,  to  January,  1909,  is  submitted  by  Mr.  H.  P.  Willis,  who 
had  charge  of  the  work  for  the  State  of  New  York  during  this 
period. 

"About  the  first  of  ()ctol)er,  1908,  the  representative  of  the 
State  of  IS( w  York  met  Mr.  Henry  Kobinson  Buck,  the  repre- 
sentative for  (\>nnecticut,  and  proceeded  to  organize  parties  for 
the  execution  of  the  work  specified  in  the  agreement.  A  triangu- 
lation  party  was  first  made  uj>  and  placed  in  charge  of  Mr.  E.  E. 
Pierce,  a  man  of  wide  experience  in  this  class  of  work.  Most 
of  the  activitv  for  the  remainder  of  the  season  was  devoted  to  tri- 
angulation  and  by  early  D(^cember,  when  the  weather  became  such 
as  to  make  it  impracticable*  to  proceed  farther,  the  triangulation 
work  had  In'on  prosecuted  to  a  point  fourteen  miles  northerly 
from  the  Ividgefield  angle,  er  approximately  one-half  the  entire 
length  of  the  line.     The  dc^t ailed  report  and  the  map  showing 
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the  whole  triangiilation  scheme  will  be  presented  with  the  final 
report  to  be  made  after  all  of  the  work  is  completed. 

"  Soon  afterwards  the  traverse  party  was  organized  and  placed 
in  charge  of  the  representatives  for  the  State  of  New  York.  The 
work  was  started  from  the  *  Great  Stone '  at  the  *  Wading  Place ' 
in  the  Byram  river  and  was  run  to  a  point  four  miles  beyond  the 
angle  at  Dukes  Trees.  Owing  to  the  fact  that  this  portion  of  the 
line  runs  through  or  nearly  parallel  to  King  street  and  conse- 
quently through  many  valuable  estates,  the  progress  was  neces- 
sarily very  slow. 

^'  As  soon  as  the  traverse  party  had  run  the  line  to  the  point 
named,  it  was  sent  to  the  beginning  of  the  line,  where  the  work 
of  taking  topography  was  begun.  On  accoimt  of  the  location  of 
this  portion  of  the  line  considerable  labor  was  entailed  in  this 
work,  and  in  December,  when  the  weather  became  so  bad  that  it 
was  impracticable  to  work  later,  the  party  was  nearly  to  the  angle 
at  Dukes  Trees,  where  the  work  was  discontinued  for  the  year." 

Worh  in  1909.  Chapter  438  of  the  laws  of  1909  carried  an 
appropriation  of  six  thousand  dollars  for  further  Work  on  this 
line.  As  soon  as  this  appropriation  was  available,  on  June  1,  1909, 
the  writer,  in  company  with  ifr.  IT.  P.  Willis  and  M.r.  P.  W. 
O'Grady  (who  took  Mr.  Willis'  place  in  the  field  this  year)  met 
Mr.  Henry  Robinson  Buck,  representing  Connecticut,  at  Port 
Chester  and  arranged  for  the  season's  work.  An  examination  was 
made  of  the  line  along  the  Byram  river  between  Long  Island 
sound  and  the  "  Great  Stone  "  and  the  markers  on  this  line  were 
found  to  be  in  very  bad  condition,  a  number  of  them  being  miss- 
ing altogether.  As  there  were  a  number  of  difficulties  tending  to 
make  this  work  more  expensive  than  that  to  the  north,  it  was  de- 
cided to  leave  the  remarking  of  this  part  of  the  line  until  later 
and  to  push  the  work  from  Dukes  Trees  north.  A  survey  party 
was  organized,  which  began  work  on  June  7,  1909,  in  charge  of 
Mr.  P.  W.  O'Grady,-  Assistant  Engineer.  It  was  soon  found  ad- 
vantageous to  put  a  chopping  party  at  work  clearing  the  lino  for 
the  traverse  party,  as  considerable  wooded  land  was  encoimtered 
north  of  the  angle  at  Dukes  Trees. 

By  October  1,  1909,  the  line  had  been  run  and  topography 
taken  as  far  north  as  Old  Bound  No.  43,  about  33  miles  of  the 
line  having  been  completed  from  June  up  to  this  date. 
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The  monuments  purchased  of  the  Ausable  Forks  Granite  Com- 
pany were  inspected  and  accepted  on  July  20,  1909,  and  were  at 
once  shipped  in  two  carload  lots  to  Ridgefield,  Ct,  and  Valhalla, 
N.  Y.,  and  delivered  from  these  places  to  the  pointe  where  they 
were  to  be  set.  A  party  was  put  at  work  setting  these  monuments 
on  September  6,  1909,  stone  No.  89  being  the  first  monument  set 
Stones  Nos.  88,  90  and  91  were  also  set  before  October  1.  Each 
stone  was  set  in  a  concrete  base  about  4  feet  square  and  from  5  to 
0  feet  in  depth  below  the  surface  of  the  ground.  It  is  the  intention 
in  addition  to  setting  the  stones  at  highway  and  angle  points, 
to  also  put  drill  holes  on  prominent  rock  ledges,  giving  them 
proper  references,  and  to  reset  a  number  of  the  old  monuments 
in  a  bed  of  concrete  at  points  on  the  line  where  they  will  be  of 
the  greatest  value  in  rerunning  it. 

The  work  remaining  to  be  done  includes  the  rimning  of  the 
line  from  Old  Bound  No.  43  north  to  the  Massachusetts  line, 
a  distance  of  about  41  miles,  and  the  setting  of  the  remaining 
monuments,  fifty  of  which  are  to  be  furnished  by  the  State  of 
Connecticut.  It  will  be  impossible  to  do  the  remaining  work 
this  season  on  account  of  lack  of  appropriation,  the  Legislature 
at  its  last  session  having  failed  to  appropriate  the  full  amount  of 
money  asked  for  to  accomplish  this  work.  The  work  to  be  done 
next  year  should  include  the  remarking  of  the  line  along  the 
Byram  river  from  the  "  Great  Stone  "  at  the  "  Wading  Place  " 
south  to  Long  Island  Sound.  This  section  was  marked  in  185() 
by  iron  bolts  set  in  the  rock.  Several  of  these  bolts  have  been 
removed  or  destroyed  and  at  present  it  is  impossible  for  an  engi- 
neer to  locate  the  line,  even  approximately,  without  making  a 
survey  and  recalculating  the  old  scheme  of  angles. 

Respectfully  submitted, 

H.  W.  DeGRAPP, 

Deputy  State  Engineer. 
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Report  of  an  Inspection  of  an  Accident  to  the  Sault 

Ste.  Marie  Canal  Lock. 


Albany,  N.  Y.,  Jiiiie  18,  1909. 
J  Ion.  Fkank  M.  Williams,  State  Engirieer  and  Surveyor: 

Dear  Sir. — According  to  your  instructions,  I  made  a  careful 
examination  of  the  Sault  Ste.  Marie  canal  and  lock,  Province 
of  Ontario,  Canada,  with  particular  reference  to  the  cause  of  the 
accident,  which  occurred  there  on  June  9,  1909,  and  the  means 
used  to  stop  the  flow  of  water  and  to  put  the  lock  in  commiaeion 
again. 

The  Canadian  canal,  which  is  on  the  north  side  of  the  St. 
ilary's  river,  is  about  1%  miles  long  and  150  feet  wide  in  its 
upper  approach,  with  21  feet  of  water  at  the  ordinary  stage.  It 
lias  a  lock  900  feet  long  between  gates,  having  21  feet  of  water  on 
miter-sills  and  a  lift  of  19  feot.  Its  cost  was  $4,093,025.60. 
The  construction  was  started  in  1888  and  the  canal  was  com- 
pleted in  1895. 

As  will  be  seen  from  the  accompanying  sketch,  the  lock  is  fitted 
with  five  pairs  of  gates  —  two  upper  and  three  lower.  The  two 
upper  pairs  consist  of  one  set  of  guard-gates  and  one  set  of  regu- 
lar lock-gates.  The  upper  guard-gates  cannot  be  used  for  auxil- 
iary gates,  as  there  is  a  drainage  culvert  between  these  two  pairs. 
At  the  lower,  or  easterly  end  of  the  lock  there  are  three  sets  of 
gates,  namely,  the  auxiliary,  the  regular  lock-gates  and  beyond 
these  a  pair  of  low-level  guard-gates,  which  are  for  use  when 
pumping  out  and  making  repairs  to  the  lock. 

About  800  or  900  feet  west  of  the  lock  and  in  the  canal  »])- 
proach,  is  a  movable  dam  of  the  swing  bridge  type  which  normally 
lies  parallel  to  the  canal.  Attached  to  the  lower  chord  by  hinges 
are  frames  about  38  feet  long  by  6  feet  3  inches  wide,  made  up 
of  two  girders  braced  by  angle  irons  on  the  upper  half  and 
round  rods  riveted  to  the  outside  of  the  girders  for  the  lower  part. 
The  frames  are  lowered  by  chains  (the  same  as  the  Boule  gate 
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type)  and  engage  in  a  sill  at  their  lower  end.  They  have  a 
sliding  wicket  about  six  inches  thick,  which  has  rollers  attachcnl 
and  slides  down  in  the  frame. 

The  accident  happened  on  Wednesday,  June  9,  1909,  at  ahoni 
2  P.  M.  At  1 :50  p.  M.  the  C.  P.  R.  Steamer  Assiyiihoi  (mv 
sketch  for  positions  of  boats)  had  tied  up  ready  for  locking  down 
and  the  U.  S.  Stc^l  Company's  freight  steamer  Cresceni  Citfj, 
entering  the  lock  from  above  to  lock  down,  had  partly  cleared  the 
lock  sill,  when  the  freight  steamer  Perry  G.  Walker ,  which  had 
been  maneuvering  for  a  position  ahead  of  the  dredge  in  order  not 
to  be  delayed  in  locking  up,  for  some  reason,  not  yet  satisfactor- 
ily explained,  increased  her  headway  and  rammed  the  north  side 
lower  gate,  removing  the  support  of  the  soiith  gate,  which  gave 
way  to  the  pressure  behind  it  (a  head  of  about  19  feet).  Im- 
mediately the  Waiker  was  carried  back,  followed  by  the  north 
gate  and  the  Assiniboi,  which  rammed  the  Walker,  the  Assiniboi 
being  followed  in  turn  by  the  Crescent  CUy,  which  struck  the 
lower  south  gate  where  it  had  lodged  by  the  guard-gate.  The 
Crescent  City  also  struck  the  Assiniboi  two  glancing  blows,  all 
three  vessels  being  swept  out  into  the  St.  Mary's  river.  The 
Walker  was  not  seriously  damaged,  having  a  hole  in  her  side 
above  the  water  line.  The  Assiniboi  had  some  of  her  plates  sprung 
and  later  in  the  afternoon  proceeded  on  her  way,  but  the  Cres- 
cent City  sank  soon  after  she  was  moored  to  her  dock  on  the 
American  side.  The  upper  gates  were  open,  that  is,  they  were  in 
the  recesses,  but  not  fastened.  The  force  of  the  rushing  water 
being  great  enough  to  swing  them  out  into  the  current  and  tear 
them  from  their  anchorages,  they  immediately  followed  after  the 
Cresceni  City,  which  in  going  out  settled  enough  to  tear  away 
the  miter-sill,  together  with  other  protecting  timbers  and  the 
sheave  blocks  located  on  the  lock  sill.  Had  she  been,  a  little  far- 
ther back  in  the  canal  at  the  time  of  the  aceident,  undoubtedly 
she  would  have  been  broken  in  two. 

On  Wednesday  afternoon,  immediately  after  the  accident,  the 
canal  force  started  to  put  the  movable  dam  in  place.  After  the 
bridge  was  swung  over  the  canal,  the  wickets  were  lowered  in  the 
following  manner:  There  being  23  wickets,  the  middle  one,  or 
the  twelfth  wicket,  was  lowered  first,  leaving  eleven  on  each  side. 
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Then  the  sixth  wicket  from  each  end  was  lowered,  leaving  four 
groups  of  five  each.  The  gaps  were  again  divided  in  the  same 
maimer,  nntil  the  remaining  wickets  were  lowered  in  place.  The 
first  four  were  i>laceil  very  easily,  but  all  the  rest  of  the  wickets 
had  to  be  jacked  into  jdace.  Probably  the  s])ringing  of  the 
frames  from  the  great  pn»ssure  caused  this  resistance  in  sliding 
the  wickets  into  place.  Frame  No.  G,  in  Ix^ing  lowered,  caught 
on  some  flight  obstruction  on  the  sill ;  it  was  badly  bent  and  also 
had  a  number  of  its  bracing  rods  broken,  so  that  its  wicket  could 
not  be  forced  down.  Accordingly  this  wicket  was  raised  and 
10  by  12-inch  timbers,  20  fe(t  long,  were  placed  in  the  form  of 
horizontal  sheeting  with  a  bearing  on  the  adjacent  frames  and 
being  slightly  spiked.  In  order  to  keep  the  timbers  from  shifting 
in  position,  after  the  first  few  were  placed,  they  had  to  be  jackeil 
down,  thus  forcing  them  over  both  the  rivet  heads  and  whatever 
bracing  was  outside  of  the  frames.  From  this  experience  it  was 
seen  that  all  bracing  should  have  been  inside  the  frames,  with 
rivets  countersunk. 

Even  after  this  timber  bulkhead  was  in  position,  there  was  a 
very  large  flow  of  water  through  the  dam,  principally  due  to  the 
fact  that  some  of  the  frames  were  sprung  and  a  number  of  the 
wickets  did  not  have  an  even  footing.  The  opening  between  the 
frames,  as  designed,  was  2  inches.  In  oome  cases  the  pressure 
made  it  4  inches.  To  more  effectively  close  these  openings,  3  by 
10-inch  planks  were  plac(Ml  over  the  openings  between  the  frames 
to  a  depth  of  about  10  feet,  also  straw  and  earth  in  bags  was 
forced  down  behind  the  dam,  in  order  to  better  stop  the  leakage. 

The  movable  dam  was  in  position  on  Thursday  afternoon,  with 
all  but  a  few  wickets  down,  No.  6  not  being  in  place  at  all.  As 
stated,  this  space  was  timbered  an<l  other  leakages  provided  for 
by  Saturday  night.  On  Sunday  the  lower  auxiliary  gates  were 
rigged  with  extra  tackle,  in  order  to  close  them,  which  was  hardly 
more  than  safely  accomplished  at  3:10  p.  m.  The  upper  guard- 
gates  were  closed  by  5 :00  p.  m.  At  2  a.  m.,  Mcmday,  the  pumps 
were  started  and  the  locks  were  cleared  of  water  by  noon. 

The  damage,  outside  of  the  loi^s  of  the  two  pairs  of  gates,  con- 
sisted in  the  injury  done  to  the  sill  on  which  the  upper  gates 
rest.     The  miter-sill  and  protecting  timbers  were  torn  from  their 
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fastenings  and  carried  away,  the  two  sheave  blocks  and  their 
tackle  were  missing  and  the  lower  edge  of  the  masonry  was  taken 
off  a  foot  back,  having  been  sheared  off  along  the  line  of  a  set 
of  anchor  bolts,  which  held  one  of  the  protecting  timbers  in  place. 
The  iron  gratings  over  the  drainage  culvert  had  entirely  disap- 
peared and  the  culvert  was  partially  filled  with  stones.  Tlu' 
j>]anking  along  the  bottom  of  the  canal  was  torn  up  for  25  fet^t 
at  the  upper  end  of  the  lock  and  most  of  the  valve  oi)enings  were 
filled  with  stone. 

It  is  of  interest  to  know  that  there  was  a  deflection  of  I'^i 
inehes  in  tlu^  lower  chord,  after  all  the  wickets,  exc>ept  No.  G 
were  placed.  In  placing  the  frames  there  was  an.  unusual  amount 
of  vibration,  both  in  frames  and  in  bridge.  To  better  show  the 
amount  of  water  passing  through  the  movable  dam.  it  may  ^h' 
stated  that  it  took  just  forty-five  minutes  to  fill  the  level  after 
the  lower  gates  were  closed. 

Through  the  courtesy  of  Mr.  J.  W.  Le  B.  Ross,  Superintending 
Engineer  of  the  Sault  'Ste.  Mario  canal  for  the  Dominion  Govern- 
ment, I  am  indebted  for  a  part  of  the  information  contained  in 
this  report  and  also  for  the  following  suggestions:  That  all 
locks  should  have  fastening  devices  for  gates,  when  open;  that 
every  alternate  frame  of  a  movable  dam  should  have  light  steel 
plates  overlapping  the  girder  edges  of  the  frames,  so  as  to  stop 
the  excessive  flow  between  frames;  and  that  the  catch  basin  in 
front  of  the  sill  of  this  type  of  movable  dam  should  not  be  di- 
rectly in  front  of  the  sill,  but  should  be  far  enough  back  to  pro- 
vide a  smooth  flow  up  to  the  sill,  in  order  that  when  making  the 
dam  water-tight  by  placirg  bags  of  earth  or  otherwise,  c^tch  basin 
will  not  have  to  be  filled  l)efore  the  filling  takes  effect.,  and  aUo 
in  order  that  a  uniform  surface  may  be  given  on  which  to  rest  a 
timber  bulkhead. 

The  total  amount  of  damage  done  to  the  locks  will  come  within 
$50,000,  according  to  Mr.  Ross,  and  he  hopes  to  have  the  canal 
in  commission  again  by  the  19th  of  June,  as  they  have  a  new 
pair  of  gates,  which  can  be  placed  where  the  upper  gates  were. 

The  movable  dam  worked  for  the  most  part  very  satisfactorily, 
considering  the  fact  that  this  was  the  first  real  test  that  it  had  had 
since  it  was  installed  twelve  years  ago. 
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The  amount  of  water  flowing  through  the  canal  right  after  the 
accident  can  be  roughly  determined  from  the  following:  The 
depth  of  water  in  the  lock  at  this  time  was  24.8  feet.  The  aver- 
age width  for  this  depth  of  water  was  60.2  feet  and  the  surface 
velocity  of  the  current  was  14.6  feet  per  second.  The  surface 
velocity  for  this  flow  was  taken,  as  this  was  the  only  accurate 
velocity  measurement  obtainable.  Without  making  any  correc- 
tion for  mean  velocity,  this  gives  a  volume  of  about  21,650  cubic 
feet  per  second. 

Respectfully  submitted, 

H.  ELTINGE  BREED, 

Assistant  Engineer. 
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A   Memorial  of  the  First   Boat  to  Navigate  the   State 
Canals  from  Seneca  Lake  to  New  York  City. 


The  whereabouts  of  an  interesting  memorial  of  early  canal 
days  has  recfoitly  come  to  light,  and  most  opportunely,  in  view  of 
the  latest  addition  to  the  Barge  canal  system,  the  Cayuga  and 
Seneca  branch,  for  it  commemorates  the  enterprise  which 
prompted  two  farmers  of  Tompkins  county  to  build  a  vessel  near 
the  head  of  Seneca  lake  in  1823  and  carry  to  New  York  a  boat- 
load of  wheat,  the  first  to  reach  that  market  in  bulk  from  so  far 
in  the  interior. 

An  early  writer  of  caiial  history,  Cadwallader  D.  Golden,  in 
speaking  of  this  occurrence,  says  that  "so  happy  an  illustration 
of  the  advantages  of  the  canals  was  not  suffered  to  pass  unnoticed 
by  our  citizens."  In  addition  to  the  public  entertainment,  which 
he  mentions,  there  was  presented  to  these  farmer-navigators  a 
memorial  of  the  occasion  and  of  the  event  which  it  celebrated. 
But  recently  the  existence  and  location  of  this  souvenir  have  come 
to  the  knowledge  of  State  canal  officials.  To  give  it  a  place  in 
canal  records,  a  few  pages  are  here  devoted  to  its  description  and 
photographic  representation. 

In  fuller  narration  of  this  memorable  trij)  the  following  excerpt 
may  be  quoted  from  the  canal  history  published  as  a  supplement 
to  the  State  Engineer's  annual  report  for  11)05: 

"  In  November,  1823,  there  arrived  in  New  York  a  boat  from 
Hector,  at  the  head  of  Seneca  laks,  which  attracted  sonsiderable 
attention.  She  had  come  by  way  of  Seneca  lake  and  Seneca 
river,  through  a  private  company's  locks  at  Waterloo,  from  a 
point  seventy  miles  south  of  the  Erie  canal  and  three  hundred 
and  fifty  miles  from  New  York.  As  an  indication  of  the  extent 
and  im[>ortance  of  the  benefits  that  would  follow  the  opening  of 
canals  into  the  interior,  this  event  was  deeiiied  worthy  of  notice, 
and  her  owners  and  navigators,  two  farmers  of  Tompkins  county, 
were  given  a  public  entertainment." 
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'*  This  vessel,"  says  Colden,  "  was  not  only  received  as  the 
prtxjursor  of  a  commerce,  which  will  be  unlimited  in  its  extent 
and  importance,  but  as  an  interesting  evidence  of  the  ingenuity 
and  enterprise  of  our  countrymen.  Her  timbers  grew  near  where 
she  wa«  built;  her  proprietors  were  her  architects;  her  cargo  was 
the  proiluce  of  the  fields  from  whence  she  sprung,  and  she  was 
navigated  by  those  who  cultivated  them;  her  sails  and  rigging 
even,  were  emphatically  domestic  manufactures,  for  they  were 
grown,  and  made,  at  the  homes  of  her  owners."* 

This  memento  came  to  Katherine  Seely,  a  daughter  of  one  of 
the  original  recipients,  and  she  l)equeathed  it  to  her  daughter, 
Pauline  Conklin  Tuthill,  who,  before  her  death,  gave  it  to  her 
husband,  Hiram  Tuthill,  of  Chester,  Orange  county,  N.  Y.,  in 
whose  possession  it  now  is. 

The  souvfnir,  which  is  the  form  of  an  urn,  stands  thirteen 
inches  high.  In  the  band  around  the  top  are  embossed  agricul- 
tural scenes,  depicting  the  culti^'ation  of  wheat  from  the  breaking 
of  the  ground  to  the  garnering  of  the  ripened  grain.  These  scenes 
are  repeated  in  two  other  bands,  one  on  either  side  of  the  middle. 
Just  below  the  lower  of  throe  bands,  is  a  circle  of  wheat  sheaves, 
while  another  sheaf  surmounts  the  lid. 

On  the  obverse  is  inscribed  the  following  legend : 

Presented  by  the  undernamed  Mfg.  of  Flour,  in  the 
City  of  N.  Y.,  to  John  H.  Osborne  &  Samuel  S.  Seely, 
of  the  Town  of  Hector,  Tompkins  Co.,  owners  of  the 
boat  Mary  &  Hannah,  to  Commemorate  their  enterprise 
in  having  first  Navieratea  the  Western  Canal  &  Hudson 
River  from  Seneca  Lake  to  this  City  with  a  cargo  of 
Wheat  in  bulk,  New  York,  1823. 


Jo-^liua  Underhill  &  Son.  David  Lydig  &  Son. 

William  Thorn.  Benjamin  W.  Coles. 

Jareil  Peck.  Byrnes  Trimble  &  Co. 

Rogers  &  Jones.  Isaac  Frost. 

Wood  &  Buckley.  J.  B.  Whittelsey  &  Co. 

Oil  the  reverse  is  engraved  a  view  of  Now  York  harbor,  with 
its  wstcamships,  ferry-boats  and  other  craft,  and  in  the  center  the 
"  Mary  and  Hannah." 

♦  ••Memoir  prepared    •    *    *    at  the  celebrat'on  of  the  completion  of  the  New  York 
canals,"  p.  63. 
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Cooperative  Topographic  Survey  of  New  York. 


Depautaiknt  ok  thk  Intkuiou, 

UiMTKl)    StATKS    (iKOLOCJUAL    SlRVEY. 

Washington,  D.  C,  Jiuiu/iry  20,  1910. 

Hon.  Fkaxk   M.   WiLijAMs,  t<Uiiii  KtKjiiH'cr  and  Surveyor,  Al- 
bany, New  York: 

Dear  Sir. —  I  have  tlio  honor  to  make  the  following  rei)ort  of 
the  results  of  the  e()i»j>:'rative  topogra]>hie  survey  of  Xew  York  for 
the  fiseal  year  lOOt)— 10,  to  and  ineluding  Deecmher  l]\,  1009: 

Allotments, 

The  agreement  signed  by  the  Dinvtor  of  the  U.  S.  Geological 
Survey  and  the  State  Engineer  and  Surveyor  of  Xiw  York  on 
June  28  and  July  10,  1909,  respectively,  })rovided  for  the  con- 
tinuation of  the  co()perative  toj)ographic  survey  of  the  state  and 
for  the  expenditure  of  $7,000  by  each  of  the  contracting  parties 
during  the  Government  fi.-cal  year  ending  June  30,  1910.  Of 
the  sum  provided  for  cooperative  surveys  during  the  preceding 
fiscal  year  there  remained  at  the  beginning  of  the  field  s(*ason  of 

1909,  $2,538.50,  making   the  total   sum   available  to   June   30, 

1910,  $10,538.50.  Of  this  sum  there  had  been  expended  on 
January  1,  1910,  $11,497.09,  having  a  balance  on  the  part  of 
Xew  York  of  $831,  and  the  V,  S.  Geological  Survey  of  $4,209.81, 
or  a  total  of  $5,040.81,  to  b.?  expended  for  the  payment  of  office 
salaries  involved  in  the  drafting  of  maps  and  for  the  preliminary 
field  work  of  1910. 

liesults. 

The  cooperative  topographic  work  in  Xew  York  was  continued 
under  the  immediate  supervisory  charge  of  Mr.  Frank  Sutton, 
Geographer  in  charge*  of  the  Atlantic  Division,  the  general  charge 
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of  all  such  work  of  the  United  States  Grcological  Survey  being 
under  Mr.  R.  B.  Mai-shall,  Chief  Geographer. 

During  the  season  of  1909  surveys  were  made  in  St.  Lawrenoe, 
Jefferson,  I)<»laware,  ()ts<go  and  (^henango  eounties,  and  resulted 
in  the  completion  of  the  Antwerp,  Delhi,  Montiw*llo  and  Never- 
sink  quadrangks,  and  the  partial  completion  of  the  Ilartwick  an-.l 
Hammond  quadrangles.  Preliminary  work  was  continued  on  the 
Canton  quadrangle  and  commenced  on  the  Xew  Berlin  quad- 
rangle. The  total  area  mapped  was  595  square  miles  for  publica- 
tion on  the  scale  of  1  :  G2,500,  with  a  contour  interval  of  20  feet. 

For  the  control  of  the  alx)ve  areas  56  miles  of  primary  levels 
and  1,470  miles  of  secondary  levels  w(re  run,  in  connection  with 
which  17  iKjrmanent  and  278  tenn)orary  bench-marks  were  es- 
tablished. In  addition  1,378  miles  of  swondarv  road  traverse 
w(  re  run. 


Progress  to  Date, 

Prior  to  the  season  of  1909-10  there  had  been  sm^veyed  and 
mapi:ed  211  quadrangles.  At  the  conclusion  of  the  present  field 
season,  therefore,  215  atlas  sheets  had  been  completed  and  2 
partially  completed^  representing  the  topography  of  40,039  square 
mil<*s.  The  total  area  of  the  State  is  49,204  square  miles,  thus 
leaving  9,1(»5  square  mil(*s  yet  to  be  mai>ped. 

Field  Work  in  1909. 

Field  work  was  commenced  in  May  by  Mtssrs  W.  II.  S.  Morey 
and  J.  M.  Whitman,  assistant  topographers,  and  in  June  by  Mr. 
R.  C.  McKinney,  toiK)grapher,  who  completed  the  survey  of  the 
^lonticvllo,  Xevcrsink,  Antwerp,  and  Delhi  quadrangles.  In- 
July  Mr.  K.  1).  (\immin,  topographer,  and  ^Ir.  J.  R.  Haswell, 
junior  toiK)graphi r,  also  took  the  field,  and  in  conjunction  with 
those  above  mentioned,  accomplished  the  partial  mapping  of  the 
Ilartwick  and  Hammond  quadrangles.  Preliminary  work  was 
continued  on  the  New  Berlin  and  Canton  quadrangles  by  Mr.  L. 
C\  iletcher,  toi)ographcr,  and  Mr.  Morey. 
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Office  Work. 

The  final  drawing  of  the  Antwerp,  Delhi,  Monticollo  and  Never- 
siiik  topographie  shoots  will  be  completed  during  the  spring  and 
will  then  be  transmitted  to  the  engraving  division  for  publica- 
tion. These,  with  tho  Bath  and  Stony  Oc^k,  are  the  only  atlas 
sheets  completed  in  New  York  that  have  not  been  engraved. 

The  Cooperstown  sheet  was  published  during  the  year  1908. 

Very  respectfully, 

GEO.  OTIS  SMITH, 

Director, 
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Report  on  the  Gaging  of  Streams  for  1909. 


Hon.  Fbank  M.  Williams,  Stale  Engineer  and  Surveyor: 

Dear  Sir. —  The  following  report  contains  the  results  of  obser- 
vations of  water-levels  along  the  lines  of  the  Barge  canal  as  well 
as  at  gagings  stations  maintained  in  cooperation  with  the  United 
States  Geological  Survey  for  the  purpose  of  determining  the  dis- 
charge of  streams  throughout  the  state  during  the  year  19(>9. 
About  ninety  gages  have  been  maintained  in  connection  with  the 
Barge  canal  department,  under  the  immediate  direction  of  Mr. 
Wni.  B.  Landreth,  Special  Deputy  State  Engineer.  The  mean 
daily  elevations  of  water-surface  at  the  different  stations  are  pub- 
lished in  this  report.  The  discharge  is  determined  at  a  few  of 
these  gaging  stations.  The  methods  used  being  analogous  to  those 
employed  by  the  IT.  S.  Geological  Survey  and  hereafter  described. 
As  a  rule  two  observations  of  water-level  are  made  each  day  and 
the  mean  of  the  two  has  been  used  in  determining  the  elevation  of 
water-surface.  Stations  at  Oohoe^s,  Hoosick  Falls,  Glens  Falls, 
Xorthville,  Schaghticoko,  Fort  Hunter,  Schenectady,  Corinth, 
Utica,  Troy,  Trenton  Falls,  Schoharie  Junction  and  State  Bam, 
Little  Falls,  are  maintained  during  the  four  winter  months,  De- 
cember to  March,  inclusive,  by  the  U.  S.  Weather  Bureau,  under 
the  direction  of  Mr.  George  T.  Todd,  Local  Forecaster. 

The  work  of  stream  gaging  in  connection  with  the  Barge  canal 
was  under  the  general  supervision  of  C.  Arthur  Poole,  First 
Ajssistant  Engineer,  preceding  July,  1906,  and  of  Robert  E.  ITor- 
ton,  Resident  Engineer,  subsequently. 

Most  of  the  stations  maintained  by  this  Departtneiit  are  solely 
for  the  purpose  of  recording  the  water-level,  and  are  not  used  to 
determine  the  discharge.  In  such  cases  readings  are  taken  only  to 
the  nearest  one-tenth  foot.  The  elevations  of  the  gage  zeroes  and 
the  water-surface  elevations  deduced  from  the  gage  readings  are 
determined  with  reference  to  the  Barge  canal  datum. 

[315] 
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An  annual  appropriation  for  stream  gaging  in  cooperation  with 
the  U.  S.  Geological  Survey  was  made  by  the  State  Legislature  in 
each  of  the  years  1900«  to  1904,  inclusive,  and  again  from  1906 
to  1909,  inclusive.  The  results  of  this  work,  which  was  carried 
on  under  the  joint  direction  of  the  Division  of  Hydrography  of 
the  Geological  Sun^ey  and  the  State  Engineer  and  Surveyor,  have 
been  published  in  the  reports  of  the  State  Engineer  and  Surveyor. 
During  1909  this  work  has  been  in  charge  of  C.  C.  Covert,  Dis- 
trict Engineer,  TJ.  S.  Geological  Survey. 

METHODS  EMPLOYED. 

In  the  establishing  of  gaging  stations  no  single  method  of 
gaging  has  been  employed  to  the  exclusion  of  others.  In  many 
instances  two  or  more  methods  have  been  combined  at  a  single 
station.  The  principal  methods  have  been  the  use  of  dams  as 
weirs  in  conjunction  with  records  of  the  flow  through  turbines  or 
other  outlets  at  mills,  and  the  current-meter  method.  Gagings 
bv  thin-edged  weirs  and  through  thin  partitions  or  orifices  have 
been  used  to  some  extent  in  the  case  of  small  streams.  Surfaco^ 
floats,  rod-floats  and  the  surface-slope  methods  are  also  used  in 
cases  where  other  methods  cannot  be  utilized. 

The  gages  at  the  cooperative  stations  are  chiefly  cypress  planks 
with  galvanized  staple  division  marks  and  brass  figures.  At  the 
Barge  canal  stations  the  original  gages  were  mostly  J-inch  boards, 
with  painted  or  burned  division  marks  or  figures. 

At  present  most  of  the  gages  maintained,  by  the  Barge  canal 
department  are  made  in  se<*tions  from  enamfelled  steel  stripe,  sub- 
divided decimally  in  1-10  foot  widths.  Weight-and-chain  gages 
have  been  uniformly  equipped  with  standard  chain,  standard  ad- 
justable weights  and  standard  locks.  Tape-and-reel  gages,  U.  S. 
Weather  Bureau  pattern,  are  also  used. 

In  determining  the  discharge  at  dams  and  mills  the  method  of 
procedure  is  as  follows:  A  profile  of  the  crest  of  the  dam  is 
obtained  and  is  divided  into  sections,  all  points  in  a  given  section 
Iwing  nearly  or  precisely  at  the  same  elevation.  The  discharge 
over  each  section  is  computed  for  a  series  of  crest-depths,  ranging 
from  zero  to  the  extreme  high-water  mark.  The  summation  of 
these  sectional  discharge  curves  furnishes  data  for  a  rating  table 
for  the  entire  dam,  from  which  the  volume  of  flow  corresponding 
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to  any  gage  height  can  be  read  directly.  When  flash-boards  are 
placed  on  dams,  the  conditions  are  reduced  more  nearly  to  those  of 
a  standard  thin-e^g.  d  weir,  and  Francis'  well-known  formula  has 
been  used  in  computing  the  discharge.  The  flow  over  waste- 
weirs,  auxiliary  spillways  and  fli>!)d  overflows  hus  been  calculated 
in  a  manner  similar  to  that  u?<d  for  dams.  The  amount  of  flow 
through  head-gate,^,  sluiceways,  feeder  gites  and  similar  openings 
has  been  calc::]at(<l  from  the  formula  for  orifice=5. 

In  estimating  the  discharge  through  turbine  water-wheels  the 
results  of  tests,  made  at  the  testing  flume  of  the  Ilolyoke  Water 
power  Company,  have  Ixnai  larg(  ly  dc  pi  n.le  1  upon,  the  mean  dis- 
charge for  each  day  having  been  computev.l  from  the  observed 
working  head,  width  of  o|)ening  of  speed  gates  and  number  of 
hours  each  whfil  has  run.  A  record  of  thc^se  facts  is  kept  at  each 
of  the  stations  where  there  are  mills  in  connection  with  dams. 

One  difficulty  encountered  in  gaging  northern  streams  results 
from  the  accumulation  of  ice  during  the  winter  S(  ason.  It  has 
been  found  impossible  to  keep  some  dams  clear  of  ice,  and  an 
effort  is  made  to  keep  a  record  of  the  length  of  \\\v  clear  and  unob- 
structed portion  of  the  dam,  frcmi  which  a  correction  in  the  calcu- 
lated  flow  can  be  made. 

The  methofl  of  c:^a:intr  at  dams  and  mills  and  the  necessary  data 
for  the  edculatiou  of  discharge*  over  weirs  or  through  turbines 
may  br»  found  in  the  wati  r-^upj>ly  and  irrigation  papers  of  the 
T^  S.  Geological  Survey,  Xos.  150  and  200.^^ 

For  current-meter  gaging  stations  a  modified  form  of  small 
Pri(  e  nu*ter  has  o:enerallv  been  used. 

T>v  courtcsv  of  the  owner,  arranir(MU(  nts  were  uuide  durine: 
1007  to  rate  the  current-meters  used  by  the  I)epartuu»nt  at  an 
unused  canal  slip  in  the  All)any  lumber  district.  Yov  the  pur])(>se 
of  rating  miters  a  track  120  fcM  t  long  was  laid  alongside  the  canal 
slip.  The  meter  to  be  rated  is  suspended  from  an  outrigger  at- 
tached to  a  car  that  runs  on  the  track.  The  car  is  drawm  at  a 
uniform  velocity  along  the  track  by  means  of  a  windlass  and 
tackle.  The  car  is  run  at  various  speeds  covering  the  ordinary 
rant'-e  of  velocities  occurrinir  in  rivers  and  canals  and  the  time 
required  and  numl>er  of  revolutions  of  the  meter  wheel  during 

rt  "Weir    ExpprimPTils.    PopfflHonts   and    Formulas"    and    "  Turbino   Wator   WTioel 
Tests  and  Power  Tables,"  by  Robert  E.  Ilorton. 
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each  run  are  recorJcxl.  From  this  data  a  rating  table  for  the 
current-meter  is  prepared,  by  m<ans  of  which  the  velocity  of 
flow  of  a  stream  can  h3  deduce.!  from  the  observed  revolutions 
per  second  of  the  meter  wheel. 

In  making  gagings  of  streams  the  usual  method  of  procedure 
is  to  divide  the  stream  into  subsections  usually  of  5  to  10  feet 
width.  The  velocity  is  usually  measured  at  the  median  point  of 
each  subsection  by  means  of  the  current-meter,  the  meter  wheel 
usually  being  submerged  six- tenths  of  the  depth  of  the  stream. 
The  revolutions  of  the  meter  wheel  are  recorded  for  a  period  of 
100  seeon<ls.  The  time  is  notel  by  means  of  a  stop-watch  reading 
to  one-fifth  second  and  the  }>oriod  of  observation  is  usually  siil>- 
divided  into  two  intervals  of  fifty  seconds  each.  Careful  sound- 
ings are  taken  at  times  when  the  conditions  are  favorable  and 
standard  cross-sections  are  prepared  therefrom,  from  which  the 
areas  of  the  subjections  can  be  taken  out  more  accurately  than 
from  the  individual  soundings  made  in  connection  with  the  meter 
measurements.  A  simple  multiplication  of  the  velocity  in  each 
subsection  by  the  cross-sectional  area  to  which  it  applies  gives  the 
rate  of  discharge  for  the  subsection.  A  summation  of  the  quan- 
tities for  the  several  subsections  gives  the  total  measured  volume 
of  flow.  A  river-height  gage  is  established  at  each  current-meter 
station,  from  which  the  stage  of  the  stream  is  observed  once  or 
twice  daily.  Current-meter  measurements  of  the  discharge  aro 
made  from  time  to  time  as  opportunity  permits.  After  a  sufitciont 
number  of  discharge  measurements  have  been  made  they  are 
plotted,  using  the  gage  heights  of  the  stream  as  ordinates  and  the 
measured  discharges  as  abscisj^as.  A  mean  curve  is  drawn  througli 
the  plotted  points  showing  the  discharge  rate  in  second-feet  as  a 
function  of  the  gage  reading.  By  means  of  this  curve  the  average 
discharge  rate  for  each  day  is  deduced  from  the  record  of  the 
height  of  the  stream  kei)t  l)y  the  gage  reader. 

Gages  are  read  each  morning  and  night  as  a  rule,  although 
in  some  cases  readings  are  taken  only  once  daily.  Readings  are 
taken  as  a  rule  only  to  the  nearest  tenth  or  half-tenth  of  a  foot. 
In  some  cases  where  there  are  two  or  more  gages  in  a  reach  of  a 
stream  in  which  the  slope  is  very  slight,  the  mean  daily  eleva- 
tion of  the  down-stream  gage  will  on  some  days  be  higher  than 
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that  shown  by  the  up-stream  gage.  These  differences  are  usually 
only  a  very  few  hundredths  of  a  foot  and  result  from  various 
eausee,  including  the  error  due  to  reading  gage  to  nearest  tenth 
foot,  change  in  water-level  between  the  time  of  reading  the  two 
gages,  change  in  slope  due  to  rising  or  falling  of  the  stream  be- 
tween the  two  daily  readings  used  in  compiling  the  mean,  effect 
of  wind,  etc.  Instances  of  this  character  will  be  observed  on 
Hudson  river  above  Crocker's  Reef  dam  and  on  Oneida  and  Seneca 
rivers,  and  where  the  differences  are  small  they  are  not  the  re- 
sult either  of  errors  in  readings  or  the  use  of  an  erroneous  gage 
datum. 

At  some  locations  where  discharge  data  are  required,  it  is  im- 
possible to  obtain  a  permanent  rating  table  owing  to  continued 
or  irregular  changing  of  the  regimen  of  the  stream  by  backwater 
from  dams,  ice  or  log  obstructions,  or  from  the  growth  of  aquatic 
vegetation.  At  such  locations  the  discharge  is  determined  from 
such  measurements  as  can  be  made  with  corrections  of  the  gage 
heights  determined  from  a  comparison  of  the  discharge  at  dif- 
ferent times. 

The  principal  sources  of  error  in  gaging  streams  by  the  current- 
meter  method  are  due  to  the  effect  of  slack,  or  nearly  slack  water 
in  any  part  of  the  cross-section,  or  to  backwater  from  dams,  from 
obstructing  ice,  or  from  tributaries  entering  below  the  gaging 
station,  thereby  causing  the  river  stage  to  rise  at  times  without  a 
proportional  increase  in  the  discharge.  In  accordance  with  the 
well-known  Kutter  formula,  the  volume  of  flow  in  an  open  channel 
is  a  function  of  the  slope,  the  area  of  cross-section  and  the  wetted 
perimeter.  When  a  stream  is  rising,  the  slope  is  usually  greater 
at  a  given  stage  of  the  stream  than  at  the  same  stage  when  falling. 
Northern  streams,  as  a  rule,  rise  rapidly  and  fall  gradually,  so 
that  the  stream  is  falling  on  the  majority  of  days  of  the  year. 
The  error  from  the  above  source  is  small,  inaa»much  as  the  dis- 
charge varies  only  as  the  square  root  of  the  slope.  The  principal 
difficulty  encountered  results  from  the  freezing  over  of  streams  in 
winter.  The  ice  serves  greatly  to  increase  the  wetted  perimeter 
of  the  measuring  section,  thereby  modifying  the  rating  curve. 
Whenever  practicable,  discharge  measurements  during  winter 
months  are  made  through  the  ice. 
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Wlieu  streams  are  ice-covered,  an  opening  is  kept  underneath 
the  gage  and  the  gage  reading  is  taken  directly  to  water-surface 
level,  as  in  summer.  A  record  is  also  kept  of  the  ice  thickness  in 
inches. 

The  accuracy  of  individual  current-^meter  measurements  de- 
pends  chiefly  upon  the  number  of  the  velocity  observations  and 
soundings  taken  in  the  cross-section,  [hiring  freshets  and  at 
times  when  ice  or  debris  is  floating  on  the  stream's  surface,  the 
current-meter  cannot  be  submerged  to  a  six-tenths  depth,  and 
readings  are  taken  by  holding  the  meter  about  one  foot  below  the 
surface.  As  a  check  on  the  accuracy  of  the  general  results  and 
to  determine  suitable  coefficients  for  the  estimation  of  the  mean 
velocity  from  that  obtained  by  current-meter,  vertical  velocity 
curves  are  made  from  time  to  time. 

Owing  to  the  conditions  above  described  and  other  unfavorable 
characteristics  of  Kew  York  streams,  the  difficulty  of  maintaining 
continnous  gaging  records,  which  will  show  with  sufficient  accuracy 
the  discharge  rate  day  by  day  throughout  the  year,  is  very  great. 
This  is  especially  true  in  streams  whose  discharge  fluctuates  be- 
tw(H>n  wide  limits. 

In  many  cases  methods  of  gaging  applicable  at  low  and  ordi- 
nary stages  may  not  give  equally  reliable  results  during  freshets ; 
or  the  reverse  may  be  true,  the  results  being  most  accurate  for 
hio^h  water. 

For  mill  streams,  where  the  water  is  held  back  as  pond-storage 
during  the  dry  season,  it  is  impossible  to  determine  the  natural 
roiiimen  of  flow  of  the  stream.  This  is  especially  true  with  refer- 
ence to  KSundays  and  holidays,  when  mills  arc  not  running.  If,  at 
any  time,  the  water-wheels  are  st(>])]x^d  when  the  water  stands 
b(*l()W  the  level  of  the  crest  line  of  the  dam,  the  flow  in  the  stream 
channel  Ixdow  will  be  7iil,  or  at  best,  will  equal  only  the  leakage 
of  the  dam,  flumes,  or  penstocks. 

The  relaticm  existing  between  the  canals  of  New  York  and  the 
streams  of  the  central  portim  of  the  state  is  very  complex.  Diver- 
sion from  the  head  waters  of  a  numlx  r  of  streams  for  the  supply 
(»f  canals  virtually  reduces  their  effective  drainage  areas.  As  a 
result,  the  summer  watershed  may  be  materially  less  in  area  and 
differ  widely  in  its  water-yielding  characteristics  from  the  region 
tributary  to  the  stream  when  the  canals  are  not  in  operation. 
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In  this  connection  attention  should  be  called  to  the  maximum 
daily  discharge  for  each  month  as  given  in  the  following  report. 
This  is  obtained  from  the  mean  of  the  gaging  readings  on  the  day 
of  maximum  discharge.  As  a  rule,  the  discharge  at  some  time 
in  the  course  of  the  day  was  considerably  greater  than  the  average 
for  the  twenty-four-hour  period. 

In  connection  with  the  gaging  stations  it  is  necessary  to  employ, 
as  observers,  persons  living  near  the  site  selected  for  the  measur- 
ing section  —  those  who,  as  a  rule,  have  had  no  previous  ex- 
perience in  similar  work.  Their  observations  are  forwarded'  at 
the  end  of  each  week.  As  a  check  on  the  records  so  obtained, 
inspection  trips  are  made  at  frequent  intervals  and  independent 
gage  readings  taken  by  the  hydrographer.  The  close  agreement 
found  in  most  cases  testifies  to  the  intelligent  and  careful  work  of 
the  observers. 

11 
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ST.  LAWRENCE  RIVER  DRAINAGE. 

Generajl  Features. 

St.  Lawrence  river  receives  the  flow  of  a  number  of  New  York 
streams  having  their  sources  in  a  northerly  slope  of  the  Adiron- 
dacks  and  fed  by  the  numerous  lakes  with  which  the  region  is 
dotted.  Some  of  these  rivers,  as  the  Grass,  Raquette  and  St 
Kegis,  lie  entirely  within  the  United  States;  others,  notably  Sal- 
mon, Trout,  Chateaugay  and  English  rivers,  cross  the  inter- 
national boundary  and  flow  northward  into  the  St.  Lawrence  in 
Canada,  as  does  also  Richelieu  river,  the  outlet  of  Lake  Cham- 
plain.  The .  following  table  gives  a  list  of  the  principal  tribu- 
taries of  the  St.  Lawrence  in  the  United  States,  with  the  areas 
drained  by  them  determined  chiefly  from  Bien's  Atlas  of  the  State 
of  New  York. 

Drainage  Areas  of  St.  Lawrence  River  iribtUaries  in  the  United  States, 


Square  miles. 

Oswegatchie  river 1 ,  609 

Grass  river 637 

Raquette  river 1 ,  219 

St.  Regis  river 910 

Little  Salmon  river  a 103 


Square  mile^ 

Salmon  river  a 273 

Trout  river  6 129 

Chateaugay  river  6 199 

English  river  6 53 

Lake  Champlain  b 7 ,  867 


a  Above  junction  near  international  boundry.     h  Above  outlet  at  New  York  state  line. 

The  St.  Lawrence  drains,  through  Lake  Champlain,  an  area  of 
4,560  square  miles  in  the  State  of  Vermont.  This  drainage  is 
practically  all  from  Missisquoi,  Lamoille  and  Winooski  riverg 
and  Otter  creek. 


LAKE  CHAMPLAIN  DRAINAGE  BASIN. 

Description  of  Basin. 

Lake  Champlain  occupies  a  long  and  narrow  valley,  extending 
in  a  north-south  direction  and  forming  a  part  of  the  boundary 
between  New  York  and  Vermont.  The  elevation  of  the  lake  is 
about  ninety-five  feet  above  tide  and  the  water-surface  area  is  430 
square  miles. 

The  drainage  basin  is  irregular  in  form,  being  about  seventy- 
five  miles  wide  from  a  jyoint  opposite  Middlebury,  Vt.,  northward 
to  the  outlet  of  the  lake  at  Rouses  Point,  on  the  international 
boundary.  South  of  Middlebury  the  average  width  of  the  basin 
is  about  thirty-five  miles  and  the  lake  itself  is  very  narrow,  form- 
ing virtually  a  drowned  river. 
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The  tributary  region  is  rugged  and  mountainous,  mostly  covered 
with  forest  and  with  little  depth  of  soil  except  in  the  stream 
valleys.  The  drainage  is  received  almost  entirely  through  large 
tributaries,  there  being  little  direct  coast  drainage  into  the  lake. 
The  outlet  of  the  lake  is  Eichelieu  river,  which  flows  northward 
from  Rouses  Point  to  St.  Lawrence  river. 

In  estimating  the  run-off  from  this  basin  in  previous  years  the 
drainage  area  has  been  taken  as  7,750  square  miles.  Maps  have 
recently  become  available  from  which  the  area  of  the  lake  and  its 
tributary  drainage  basin  have  been  more  accurately  determined, 
as  shown  in  the  following  table:* 


*  Table  here  presented  is  a  revision  of  that  appearing  in  the  1907  report 


Drainage  Areas  Tributary  to  Lake  Champlain. 


LOCALITY. 


Pike  river  and  adjacent  area  in  Canada 

Missisquoi  river  In  Canada 

Land  area  in  Canada  above  outlet 

Missisquoi  river  in  Vermont 

(Total  Missisquoi  river,  860  square  miles.) 

Lamoille  river 

Winooski  river 

Otter  creek 

I'^astem  coast  drainage 

Mettawee,  Poultney  and  Castleton  rivers  in  Vermont . . 

l^and  area  in  Vermont,  except  islands 

Wood  creek  above  Smiths  Basin 

Big  creek  above  junction  with  Wood  creek 

Wood  creek,  Smiths  Basin  to  Fort  Ann 

Halfway  creek  above  Kane's  falls 

Halfway  creek,  Kane's  falls  to  junction  with  Wood  creek 

at  Fort  Ann 

Wood  creek  at  Fort  Ann,  including  Halfway  creek 

Wood  creek.  Fort  Ann  to  junction  with  Mettawee 

Mettawee  river  in  Vermont 

Metta>vee  river  in  New  York 

Total,  Mettawee  river 

Total.  Wood  creek  and  Mettawee  river  at  junction.  . . . 

Wooa  creek  junction  Mettawee  river  to  Wliitehall 

W^ood  creek,  Whitehall  to  junction  with  Poultney  river 

Castleton  river,  in  Vermont 

Poultney  river,  including  Castleton  river  in  Vermont., . 

Poultney  river  in  New  York 

Poultney  river,  total  to  junction  with  Wood  creek 

Total,  Wood  creek  and  Poultney  river  at  junction 

Wood  creek,  Mettawee  and  Poultney  rivers  in  New  York 

Lake  George  outlet 

Bouquet  river 

Ausable  river 

Little  Ausable  river 

Saranac  river 

Little  Chazy  river 

Big  Chazy  river 

Western  coast  drainage 


Abea  in  Square  Miles. 


Place  to 
place. 


18.6 

35.16 

9.9 

78.82 

6.69 


55.73 
151.9 
55.7 


13.65 
1.65 
100.9 


Sub- 
total. 


a242.0 
&245.0 

66i5.6 

b725.0 
5995.0 
5935.0 
6534.4 
C376.0 


63.76 
63.66 


85.51 
149.17 
204.90 


207.6 
412.5 
426.15 
427.8 

254!8' 
11.0 
265.8 


220.1 
C268 . 1 
d521.3 

d75.1 
d629.6 

C63.8 
d299.4 
d344.6 


a  From  maps  of  Canadian  Geological  Survey.     Scale:  4  miles  1  Inch. 

h  United  States  post-route  maps.     Scale:  12.5  miles  =  1  inch. 

c  Topographic  maps  of  U.  S.  C  S.     Scale:  1  mile  =  1  inch  (nearly). 

d  Bien's  Atlas  of  New  York.     Scale:  2.5  miles  =  1  inch. 

e  Charts  of  U.  S.  Coast  and  Geodetic  Survey.     Scale:    1  :  40.000. 


Total. 


487.0 


4,180.4 


693.6 
286.9 
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Lake  Champlain  Drainage  —  {Continued). 


Abea  in  Square  Miles. 


LOCALITY. 


Place  to 
place. 


Land  area  in  New  York,  except  islands . . . 

Islands  in  New  York 

Total  land  area  above  outlet 

Water-surface  in  Canada 

Water-surface  in  United  States 

Total  water-surface 

Total  drainage  area  above  outlet 

Richelieu  river,  Rouses  Point  to  Chambly. 

Total  drainage  area  above  Chambly 

Richelieu  river,  Chambly  to  mouth 

Richelieu  river,  total 

Total  drainage  area  above  mouth 


O310.0 
a62h'.3 


Sub- 
total. 


e55.2 

e419.1 
435.6 


936.3 


ToUl. 


2,708.9 
"7'.43i*.5 


7,867.1 


8.803.4 


a  From  maps  of  Canadian  GeoloKical  Survey.    Scale:  4  miles  =  1  inch, 
e  Charts  of  U.  S.  Coast  and  Geodetic  Survey.    Scale:  1  :  40.000. 

Miscellaneous  Measurements,  Lake   Champlain  Drainage 

Basin. 

A  current-meter  measurement  of  the  discharge  of  Bouquet  river 
near  the  sito  of  the  gaging  station  formerly  maintained  at  Wills- 
boro,  N.  Y.,  was  made  by  C.  C.  Covert,  July  16,  1909.  The 
stage  of  the  stream  as  shown  by  the  gage  was  1.95  and  the  dis- 
charge 82  second-feet. 

Measurement  of  the  east  branch  of  Au  Sable  river  was  made 
at  Au  Sable  Forks,  October  20,  1909,  by  C.  C.  Covert.  The  stage 
of  the  stream  was  18.65  feet  below  a  reference  point  on  top  of 
the  bridge  guard-rail,  down-stream  side  of  bridge  at  right-hand 
side  of  first  post  brace  on  right-hand  end  of  bridge.  The  dis- 
charge was  57.5  second-feet. 

RicnELTEU  River  at  Fort  Montgomery,  N.  Y. 

A  record  of  the  height  of  Lake  Champlain  at  Rouses  Point,  at 
the  head  of  Richelieu  river,  the  outlet  of  the  lake,  has  been  kept 
at  Fort  Montgomery,  by  the  United  States  Corps  of  Engineers, 
beginning  in  1875.  Through  the  courtesy  of  Capt.  Harry  Taylor, 
the  gage  readings  taken  by  William  McC^omb,  the  fort  keeper,  at 
9  a.  m.  each  day,  are  reported  weekly  to  the  United  States  Geo- 
logical Survey. 

The  depth  of  the  water  is  taken  on  a  reference  mark  on  the  l>a>«' 
of  the  scarp  wall,  at  the  north  face  of  bastian  B,  about  three  ftn^t 
from  the  angle  with  the  east  curtain  of  Fort  Montgomery.     T\\\^ 
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reference  point  is  1.50  feet  above  an  assumed  zero,  and  1.50  is 
added  to  the  measured  depth  to  determine  the  gage  reading.  In 
winter  the  depth  as  the  water  rises  in  a  hole  in  the  ice  is  commonly 
taken.  On  windy  days  the  depth  is  taken  in  a  well  within  the 
fort  inclosure  by  measuring  the  depth  on  a  flagstone  in  the  bottom 
of  the  well. 

Elevations  at  Fort  Montgomery. 

Feet 
above  tide. 

Elevation  of  reference  point  on  scarp  wall  of  Fort  Montgomery  a 04 .998 

Elevation  of  gage  zero 93 .  501 

Assumed  high  water,  Lake  Champlain 102 .611 

Assumed  low  water.  Lake  Champlain 93 .  361 


The  range  of  rise  and  fall  of  the  lake  is  thus  seen  to  be  9.25 
feet,  representing  an  available  storage  volume  of  about  six  inches 
on  the  entire  catchment  area  above  the  outlet. 

The  land  drainage  area  above  Rouses  Point  is  7,432  square 
miles.  The  water-surface  of  the  lake  is  436  square  miles,  making 
the  total  area  at  the  foot  of  the  lake  7,8-67  square  miles. 

The  daily  discharge  of  the  lake  has  been  determined  from  obser- 
vations of  the  depth  and  discharge  over  the  Chambly  dam,  thirty- 
five  miles  below  the  head  of  Richelieu  river,  made  in  1898  by  the 
United  States  Board  on  Deep  Waterways.  A  rating  table  has 
been  derived  from  the  observations  at  the  Chambly  dam  and  the 
gage  readings  taken  at  Rouses  Point.  The  area  tributary  to  the 
river  between  Rouses  Point  and  Chambly  is  310  square  miles, 
making  the  total  drainage  basin  above  Chambly,  8,177  square 
miles. 


a  United  States  Deep  Waterways  rei)ort,  part  1,  p.  429. 
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Mtan  DaUy  Gagt  Height,  in  Feet,  af  Iticbliev  River  at  Fort  Monlgamerg.    N.  ¥. 
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Computations  of  daily  discharge  and  nm-ofF  for  1909  are  with- 
held, pending  the  acquisition  of  additional  data. 

WOOD  CREEK  DRAINAGE  BASIN. 
Desckiption. 

Wood  creek  flowed  originally  along  a  tortuous  course  in  a  flat 
valley  skirted  hy  hold  slopes,  the  general  course  being  northerly 
from  a  point  five  miles  east  of  Hudson  river  at  Fort  Edward. 
From  Smiths  Basin  northerly,  it  is  alternately  paralleled  by  and 
canalized  to  form  Ohamjilain  canal,  so  that  the  flow  of  this  por- 
tion of  the  stream  is  artificially  controlled. 

Half  Way  creek,  the  principal  tributary  of  Wood  creek,  from 
the  west,  enters  at  Fort  Ann.  This  stream  receives  the  drainage 
from  Putnam  mountain  and  an  adjacent  group  of  small  lakes. 
A  fall  of  60  feet  occurs  at  Kanes  Falls.  Wood  creek  is  joined 
hy  Wettawee  river  a  short  distance  above  Whitehall.  The  drain- 
age from  Poultney  and  Castleton  rivers  enters  tte  arm  of  I..ake 
Champlain  through  which  Woo<l  creek  flows  below  Whitehall. 


Gaqiho  of  Stbeams;  Lake  Champlain  Babiit.         327 

Wood  Creek  below  Dam  at  Whitehai-l,  N.  T. 

A  gage  has  been  maintained  by  this  Departmeait  below  the  dam 
at  Whitehall  since  January  22,  1905.  This  gage  gives  a  record 
of  the  fluctuation  in  level  o£  water  in  the  arm  o£  Lake  Champlain 
into  which  Wood  creek  discharges. 

The  original  gage,  erected  by  Mr.  D,  B.  LaDu,  waa  attached 
to  the  face  of  the  f'haniplain  Silk  Mill  on  the  right-hand  side  of 
the  stream  below  the  dam.  A  new  gage  attached  to  the  face  of 
the  timber  docking  below  the  dam  on  the  left-hand  side  of  the 
stream  is  now  used.  The  zero  mark  of  each  gage  is  at  elevation 
73.0,  Barge  canal  datum.  The  observer  and  time  of  reading  are 
the  same  as  for  the  gage  above  the  dam. 

•d  Creek  (a)  beloa  Dam 


a  Arm  ol  Lake  Champlntn.  b  Gaite  submerieil,  c  No  record. 

Wood  Crekk  above  Dam  at  Whitehall,  N.  T. 
A  record  of  the  Mage,  of  Wood  creek  has  been  kept  since  Sep- 
tember 10,  1004,  when  a  gage  was  established  above  the  stone 
dam  of  the  Champlain  Silk  Mill,  by  D.  B.  LaDu  of  this  Depart- 
ment.    The  gage  board  was  formerly  fastened  to  retaining  wall 
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on  east  side  of  the  creek,  near  Clinton  avenue,  about  Bev«ity  feet 
above  the  right-hand  end  of  the  dam.  The  present  crest  gsge  is 
located  in  the  right-hand  abutment  of  the  dam.  The  gage  is 
graduated  in  feet  and  tenths  and  is  read  twice  daily.  The  zero  of 
gage  is  placed  at  same  elevation  as  crest  of  dam,  the  elevation  of 
which  is  107.5.  The  gage  was  read  by  S.  H.  Pearson  preceding 
October  16,  1908,  after  which  date  the  observer  was  Howard  L. 
May. 


110. 301  no. 20  111. 


SARANAC  RIVER. 
Description. 
Saranac  river  rises  in  southeastern  Franklin  county,  and  fla>ws 
northeastward  lo  a  point  near  Cadyville  and  thence  eastward 
into  Lake  Champlain  at  PlaKsbnrg.  The  southern  boundary  of 
the  basin  is  the  Ampersand  mountain  range,  and  the  stream  drains 
the  north  slope  of  the  must  elevated  region  of  the  State  of  New 
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York.  About  16.2  per  cent  of  the  upper  drainage  area  is  water- 
surface.  The  areas  tributary  to  the  river  are  shown  in  the  follow- 
ing table: 

Drainage  Areas  of  Saranac  River,  a 


LOCATION. 


AbOTo  Saranac  lake  State  dam 
AboTe  Saranac  Lake  village . . . 

Above  Franklin  Falls 

North  Branch  Saranac  river . . . 

At  Junction  North  branch . 

Above  High  Falls 

Above  Cadyville 

Above  Kent  Falls , 

Above  Morrisonville , 

Above  Lozier  dam , 

Above  mouth 


Sqiuare  miUa. 


44.0 
104.3 
136.6 


Total  area. 


Scnuare  rnUes. 
167.5 
202.4 
306.7 
136.6 
498.8 
518.4 
593.0 
595.9 
597.9 
624.0 
629.6 


a  From  Bien's  Atlas  of  New  York. 

The  results  of  gagings  of  Saranac  river  At  a  station  formerly 
maintained  at  Saranac  lake  are  given  in  the  report  of  the  State 
Engineer  and  Surveyor  for  1903,  Supplement,  pages  71-74. 

In  1854  a  timber  dam  was  built  below  lower  Saranac  lake  for 
the  purpose  of  flooding  logs.  In  1899-1901  a  masonry  dam  and 
lock  were  erected  by  the  State  at  this  point,  raising  the  water- 
level  of  lower  Saranac  lake,  eighteen  inches. 

Saeanao  Eiveb  Near  Plattsburg,  N.  T. 

A  gaging  station  was  established  by  Robert  E.  Horton  at  the 
dam  of  the  Plattsburg  Light,  Heat  and  Power  Company,  six  miles 
above  Plattsburg,  March  17,  1903.  This  station  is  maintained 
by  the  TJ.  S.  Geological  Survey  in  cooperation  with  this  Depart- 
ment. 

The  record  includes  the  flow  over  a  straight  spillway  crest 
171.25  feet  in  length,  the  discharge  through  two  five-foot  waste 
gates  when  open,  and  the  discharge  through  five  thirty-three-inch 
Victor  turbines  controlled  by  automatic  governors.  The  gages 
were  read  and  the  record  furnished  by  A.  E.  Hare  until  January, 
1907 ;  since  then  the  record  has  been  furnished  by  the  company. 
Experiments  were  made  at  Cornell  University  hydraulic  labora- 
tory on  a  model  of  the  ogee  section  of  the  dam,  from  which  co- 
efficients have  been  derived  for  the  calculation  of  the  discharge.* 

a  Horton.     "  Weir  experiments,  coefficients  and  formulas." 


Report  of  State  Enoiheeb. 
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The  following  current-meter  measurements  were  made  in  the 
tail-race  in  1909,  to  determine  leakage  and  to  calibrate  the  water 
wheels. 


Current-meter  Discharge  Measurements  of  Saranac  Tail-race  at  Lotier  Dam  near  Plaltsburg. 

N.   Y. 


DATE. 


1909. 

July  15 

Oct.  18 

Oct.  18 

Oct.  18 

Oct.  18 

Oct.  18 


Hydrographer. 


Covert  and  Hoyt 
Covert  and  Hoyt 
Covert  and  Hoyt 
Covert  and  Hoyt 
Covert  and  Hoyt 
Covert  and  Hoyt 


Gage 

Width. 

Area  of 

Mean 

height.a 

section. 

velocity. 

Square 

Feet  per 

Feet. 

Feet. 

feet. 

second. 

2.10 

59 

161 

2.13 

2.18 

60 

169 

2.19 

•   2.18 

60 

174 

1.93 

1.69 

60 

138 

1.48 

2.066 

60 

165 

2.06 

1.90 

59 

151 

1.72 

1 

Dis- 
charge. 


Second- 
feet. 
343 
370 
336 
205 
341 
267 


a  Tail-race  gage. 


OSWEGATCHIE  EIVER 

Description. 

Oswcgatchie  river  has  its  source  in  the  region  of  lakes  and  tim- 
bered swamps  in  the  southern  part  of  St.  Lawrence  county.  The 
largest  of  the  lakes  is  Cranberry  lake,  w^hich  affords  valuable 
storage  to  water-i>ower  users  on  its  outlet,  East  branch  of  Oswcr 
gatchie  river.  East  and  west  branches  flow  in  a  general  north- 
westerly direction  and  unite  near  Talcville.  From  Gouvemeur  to 
Oxbow  the  river  flows  southwestward ;  it  then  turns  sharply  and 
flows  northeastward  to  Rensselaer  Falls,  turns  again  to  the  north- 
west, receives  the  outlet  of  Black  lake  at  Galilee,  and  finally 
enters  the  St.  Lawrence  at  Ogdensburg. 

Oswegatciiie  Kiver  Xear  Ogdbnsburg,  N.  Y. 

The  gaging  station  was  established  May  16,  1903,  by  Robert  E. 
Ilorton.  It  is  located  at  Eel  weir  bridge,  just  below  the  junction 
of  Oswegatchie  river  and  Black  lake  outlet.  This  gaging  station 
is  maintained  by  the  IT.  S.  Geological  Survey  in  cooperation  with 
this  Department. 

The  channel  is  in  rock  and  is  partly  artifical,  rock  underneath 
the  bridge  having  been  removed  by  blasting  to  increase  the  bridge 
opening.  The  bridge  consists  of  two  spans,  the  right  being  129.6 
feet  long  and  the  left  130.1  feet. 
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Diflcliarge  measurements  are  made  from  the  down-stream  side 
of  the  bridge.  The  initial  jwint  for  soundings  is  the  top  of  the 
face  of  the  right  abutment,  down-stream  side. 

A  standard  chain  gage,  which  is  observ^ed  twice  daily  by  Joseph 
BL  La  Rue  is  attached  to  the  ironwork  of  the  bridge  on  the  up- 
stream side  of  the  right-hand  span.  The  bench-mark  is  a  square 
chisel  draft  on  the  up-stream  side  of  the  right-hand  abutment: 
elevation,  16.72  feet  above  gage  datum. 


Mean  Daily  Gage  Height, 

in  Feet,  of  Oswegatchie  River 

near 

Ogdensburg, 

N.   Y 

• 

DAY. 

Jan. 

Feb. 

March. 

April 

May. 

June. 

July. 

Aug. 

Sept 

Oct 

Nov. 

Dee. 

1909. 
1 

4.6 
4.6 
4.6 
4.5 
4.5 
4.7 
5.7 
5.7 
5.8 
5.8 
6.8 
5.8 
5.8 
5.8 
5.7 
5.7 
5.6 
5.4 
5.8 
5.2 
5.2 
5.1 
5.2 
5.4 
5.7 
6.1 
6.5 
6.5 
6.7 
6.5 
6.4 

6.2 
6.1 
5.9 
5.8 
5.7 
5.7 
6.2 
6.4 
6.6 
6.5 
6.5 
6.5 
6.2 
6.2 
6.2 
6.0 
6.0 
6.0 
5.7 
5.7 
5.9 
6.2 
'■      6.2 

;  6.4 

7.2 

7.7 
7.7 
7.7 

1 

1 

7.6 
7.3 
7.0 
6.8 
6.6 
6.6 
6.2 
6.2 
6.0 
5.8 
6.8 
6.7 
6.6 
5.6 
5.6 
5.8 
6.8 
5.8 
5.8 
5.6 
5.7 
5.6 
1      5.5 
'      5.4 
5.4 
5.8 
6.3 
6.8 
7.1 
7.1 
7.1 

7.3 

7.5 

7.6 

7.9 

8.1 

8.2 

8.4 

8.6 

8.7 

8.8 

8.8 

8.8 

8.7 

8.3 

8.0 

8.1 

8.1 

8.1 

8.3 

8.3 

8.2 

8.1 

8.0 

7.8 

7.4 

7.2 

7.2 

6.9 

6.7 

6.4 

6.5 
7.1 
7.3 
7.3 
7.8 
7.3 
7.3 
7.3 
7.2 
7.0 
7.3 
7.5 
7.9 
8.1 
7.9 
7.8 
7.6 
7.3 
7.2 
7.0 
6.9 
6.7 
6.7 
6.7 
6.4 
6.8 
6.1 
'      5.9 
•      5.9 
5.9 
5.8 

5.8 
5.8 
5,7 
5.6 
5.6 
5.4 
5.3 
5.3 
5.3 
5.8 
5.2 
5.2 
5.1 
5.3 
5.1 
5.1 
5.1 
5.0 
4.9 
5.3 
4.9 
4.9 
4.9 
4.9 
4.9 
4.8 
4.8 
4.8 
4.7 
4.7 

4.7 
4.7 
4.7 
4.7 
4.7 
4.7 
4.6 
4.6 
4.6 
4.6 
4.6 
4.6 
4.6 
4.6 
4.6 
4.6 
4.6 
4.6 
4.7 
4.7 
4.7 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.9 
4.9 
4.9 

4.9 
4.8 
4.7 
4.7 
4.8 
4.8 
4.7 
4.7 
4.7 
4.7 
4.6 
4.6 
4.6 
4.6 
4.6 
4.7 
4.6 
4.6 
4.6 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.4 
4.4 
4.4 
4.5 

4.5 
4.4 
4.4 
4.4 
4.5 
4.6 
4.6 
4.6 
4.5 
4.5 
4.5 
4.4 
4.4 
4.4 
4.4 
4.4 
4.4 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 

4.5 
4.5 
4.5 
4.5 
4.5 
4.6 
4.6 
4.6 
4.6 
4.7 
4.7 
4.7 

4.7 
4.7 
4.7 

4.6 
4.6 
4.6 
4.7 
4.7 
4.7 
4.7 
4.7 
4.7 
4.7 
4.7 
4.7 
4.7 
4.7 

4.7 
4.7 
4.8 
4.7 
4.7 
4.7 
4.7 
4.8 
4.8 
4.8 
4.8 
4.8 
4.7 
4.8 
4.8 
4.9 
5.2 
5.2 
5.0 
4.9 
4.9 
4.8 
4.8 
4.9 
5.4 
5.4 
5.4 
5.4 
5.5 
5.5 

5f) 

2 

5  f 

3 

5.5 

4 

5.5 

5 

5.4 

6 

53 

7 

5  2 

8 

52 

9 

46 

10 

5.2 

11 

5.2 

12 

5.1 

13 

5  1 

14 

52 

15 

5  6 

16 

5  6 

17 

5  8 

18 

58 

19 

5  8 

20 

5  7 

21 

5  6 

22... 

5  6 

23 

5  5 

24 

54 

25 

5  4 

26 

5  3 

27 

5  3 

28 

5  2 

29 

5  1 

30 

51 

31 

5.1 

Rating  Table  for  Oswegatchie  River  near 

'  Ogdensburg, 

N.  Y. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

1     Gage 

height. 

1 

Discharge. 

,    Gage 
height. 

Discharge. 

Feet. 

Second-feet.  , 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

1     Feet. 

Second-feti. 

4.40 

690 

6.50 

2,180 

6.60 

5,185 

'       8.40 

10,570 

4.50 

680  i 

6.60 

2,400 

6.70 

5,480 

8.60 

11,180 

4.60 

780 

5.70 

2,640 

6.80 

6,775 

8.80 

11.790 

4.70 

890 

6.80 

2,890 

6.90 

6,070 

9.00 

12,400 

4.80 

1,010 

5.90 

3,160 

7.00 

6,365 

0.20 

13.020 

4.90 

1,140 

6.00 

3,440 

7.20 

6,955 

9.40 

13,640 

6.00 

1,280  1 

6.10 

3,730 

7.40 

7,560 

9.60 

14.260 

5.10 

1,440  1 

6.20 

4,020 

7.60 

8,150 

9.80 

14,880 

5.20 

1,610 

6.30 

4,310 

7.80 

8,750 

10.00 

15,500 

5.30 

1,790 
1,080 

6.40 
6.50 

4.600 
4,890 

i       8.00 
1       8.20 

9,360 
9,960 

5  40 

The  above  table  is  applicable  only  for  open  channel  conditions.    It  ia  based  upon  dis- 
charge measurements  made  during  1903  to  1908.    It  is  fairly  well  defined. 


/ 
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Mean  Dailv  Ditehargt,  Seeond-feel,  of  Oiaenalehit  Bioer  i 


Note. —  DBl1y]dlsch>ne  haaed  on  a  fairly  well  defined  n 


DlSCHABOB    IN 

Sbcond-»b 

„. 

Run -OFF. 

MONTH. 

! 

Mnxlmura.  Minimiun. 

1 

Mean. 

Per 

"Site" 

SI 

1909. 

5.480                680 

sliso  '       iloso 
alsao  ,        'sw) 

'M    i 

11.800                590 

2.520 

91220 

liaoo 

800 

ll 

2,870 

at 

5 

1 

1 

1.82   _ 
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RAQUETTE  RIVER. 

Desckiption. 

Raquette  river  drains  a  long,  narrow  basin  extending  from 
northern  Hamilton  county  to  St.  Lawrence  river.  Its  sources 
are  on  an  elevated  plateau,  dotted  with  mountains  interspersed 
with  lakes.  The  region  is  timbered,  but  numerous  marsh  and 
swamp  areas  exist,  many  of  which  are  on  the  divide  and  feed 
streams  flowing  in  opposite  directions.  The  lakes  of  the  head 
waters  afford  ample  opportunities  for  storage  development. 

Observations  at  the  dam  of  the  Hannawa  Falls  Power  Company 
were  taken  from  September,  1002,  to  March  31,  1903.  The  dis- 
charge has  not  been  computed. 

The  results  of  gagings  at  a  station  formerly  maintained  on 
Raquette  river  at  South  Col  ton,  JNT.  Y.,  may  be  found  in  the  re- 
port of  the  State  Engineer  and  Surveyor  for  1904,  pages  533-4. 

Raquette  Rivek  at  Masse n a  Springs,  N.  Y. 

A  gaging  station  was  established  by  Robert  E.  Horton  at  the 
highway  bridge  at  Massena  Springs,  September  21,  1903.  Obser- 
vations were  continued  until  October  17,  1903,  when  the  station 
was  temporarily  abandoned.  It  was  resmned  April  9,  1904,  and 
has  since  been  maintained  by  the  IT.  S.  Geological  Survey  in  co- 
operation with  this  Department. 

The  channel  is  straight  for  300  feet  above  and  1,000  feet  below 
the  bridge,  which  consists  of  a  single  span  of  167.5  feet.  The 
banks  are  not  subject  to  overflow.  The  current  is  swift  and 
uniform. 

Discharge  measurements  are  made  from  the  down-stream  side 
of  the  Mas?ena  Springs  highway  bridge.  The  initial  point  for 
soundings  is  the  top  of  the  right  bridge  abutment  on  the  up-stream 
side  of  the  bridge. 

The  gage,  which  was  read  during  1909  by  MVs.  C.  A.  Wait,  con- 
sists of  a  vertical  scale  attached  to  the  right  abutment  on  the  up- 
stream side  of  the  bridge.  The  bench-mark  is  a  cross  painted 
on  the  outside  dovm-^tream  corner  of  the  foundation  adjacent  to 
the  sulphur  springs;  elevation  above  gage  datum,  12.21  feet.  The 
Sunday  flow  of  this  stream,  like  many  others  in  this  state,  is 
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often  held  back  during  the  low-water  season,  while  ponds  at  mills 
above  are  being  refilled.  Where  there  is  extensive  pondage  of  this 
character,  the  resultant  eflFect  may  be  shown  in  the  stream  for 
several  days. 

Mean  Daily  Gage  Hcighl,  in  Feet,  of  RaqueUe  River  at  Massena  Springs,  N.   Y. 


DAY. 


1909 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Jan. 

Feb. 

fiCarch. 

April. 

liny. 

2.9 

5.6 

7.2 

7.4 

9.5 

2.9 

5.3 

7.0 

7.4 

10.3 

3.2 

5.6 

7.0 

7.7 

9.8 

2.6 

5.5 

6.8 

7.8 

8.2 

3.1 

5.3 

6.8 

9.2 

7.7 

4.8 

9.15 

6.7 

9.4 

7.2 

4.8 

9.1 

6.5 

9.0 

7.5 

4.6 

7.0 

6.4 

7.9 

7.7 

4.6 

6.2 

6.4 

7.6 

7.5 

4.0 

6.1 

6.4 

6.6 

7.6 

4.4 

6.1 

6.3 

7.0 

10.9 

4.4 

6.1 

6.S 

7.8 

10.6 

4.4 

6.1 

6.3 

8.0 

8.9 

4.6 

5.9 

6.3 

8.0 

8.7 

4.5 

6.0 

6.1 

8.9 

8.2 

4.5 

6.0 

6.1 

8.9 

8.6 

3.7 

6.0 

5.4 

9.0 

8.7 

3.9 

5.8 

5.4 

9.0 

8.5 

3.9 

5.7 

5.5 

9.2 

8.2 

3.5 

5.6 

5.5 

9.1 

8.4 

3.5 

7.7 

6.3 

9.1 

8.0 

4.3 

7.5 

5.2 

9.0 

7.9 

45 

7.3 

5.2 

9.0 

7.9 

5.0 

7.3 

6.4 

8.9 

7.7 

5.2 

10.5 

5.4 

8.7 

7.35 

5.5 

8.2 

6.2 

8.7 

7.0 

6.6 

7.5 

6.3 

8.5 

6.95 

5.4 

7.3 

7.0 

8.4 

6.95 

5.5 

7.0 

8.5 

6.95 

5.5 

7.2 

8.8 

6.8 

5.6 

7.2 

6.65 

June. 


6.35 

6.3 

5.75 

5.65 

6.2 

5.6 

6.45 

5.35 

6.1 

4.95 


4 
4 
4 
4 

4 
4 

3 
3 
2 


85 

65 

55 

55 

5 

2 

85 

6 

75 


July. 


2.75 

8.05 

3.05 

3.0 

3.1 

2.95 

2.8 

2.95 

3.0 

2.8 

3.0 


2.8 

2.4 

2.65 

1.95 

2.95 

2.95 

2.8 

2.15 

2.3 

2.2 

1.7 

1.6 

.25 

.35 

.3 

.4 
2.25 
2.05, 
2.1  I 
2.051 
2.6  I 
2.45 
2.35 
2.351 
2.0  1 
1.6  ' 
2.05 
2.25 
2.1 
2.15 
3.2 


2 
2. 
2. 
2. 


Aug. 


1.6 

1.8 

1.8 

1.7 

1.65 

1.8 

1.85 

1.75 

1.7 

1.7 

2.15 

1.95 

1.9 

1.86 

1.65 

l.a5 

1.65 

1.75 

1.65 

1.9 

.sa 

.65 
.8 
.85 
.70 
1.75 
1.60 
1.60 
1.40 
1.60 
1.45 


Sept. 


2. 
1 


1 
1 
1 
1 
1. 


1.45 
2.15 
1.85 
1.95 
.05 
.75 
1.80 
1.85 
1.75 
1.86 
1.85 
1.6 
1.6 
1.75 
1.9 
1.8 
1.95 
2.06 
2.00 
1.9 
1.95 
1.9 
1.8 
1.9 
1.8 
.75 
.85 
1.75 
1.8 
1.76 


1 
1 


Oct. 


1.75 
2.10 
1.70 
2.20 
2.15 
2.40 
2.20 
2.15 
2.10 
2.16 
2.00 
1.90 
1  05 
1.85 
1.95 
2.06 
1.90 
1.86 
1.90 
1.86 


Nor. 


1 
1 
1 


1 
2 


96 
15 


1.90 


1. 
2. 


.45 
.15 
2.05 
2.06 
2.16 
1.90 


.76 
.65 


1.85 
1.80 
76 
66 
76 
1.75 
1.66 
1.75 
1.76 
2.06 
2.16 
05 
76 
60 
65 
85 
10 


1.96 
1.80 
1.80 
2.20 
1.70 
1.80 
2.65 
2.85 
3.15 
3.25 
2.75 
2.26 
2.40 


Dee. 


3.15 
2.96 
2.85 
2.66 
2.30 
2.20 
2.45 
2.66 
2.76 
2.96 
2.95 
3.40 
3.40 
3.60 
8.26 
3.15 
.10 
.66 
.60 
.40 
.36 
.36 
2.26 
2.26 
2.85 
2.05 
2.40 
2  06 
2.86 
2.66 
2.80 


3. 
2. 
2. 
2. 
2. 
2. 


Note. —  Gase  heights  afTected  by  backwater  from  ice  conditions,  January  1  to  about 
April  15  and  about  November  24  to  December  31. 


Current-meter  Discharge  Measurements  of  Raquettc  River  at  Massena  Springs,  N.  Y. 


DATE. 


1909. 
Feb.      14 
April     19 
July        3 


Hydrographer. 


Gage 
height. 


Width. 


Area  of 
section. 


C.  R.  Adams. 
C.  C.  Covert . 
C.  C.  Covert . 


Feet. 
5.55 
9.19 
2.50 


Feet. 
168 
176 
169 


Square 
feet. 

709 

1,640 

426 


Dis- 
charge. 


Second- 
feet. 
al.660 
8,300 
961 


a  Measurement  made  under  partial  ice  cover.     Average  thickness  of  ice,  1.70  feet.     Gage 
height  to  top  of  ice,  5.75.     Ice  varies  in  sections  from  .00  feet  to  3.00  feet  thick. 
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Rating  Table  for  Raqudie  River  at  Maaaena  Springs,  N.  Y„  for  1908. 


Gage 
height. 

Discharge. 

Gage 

height. 

1 

D 

Feet. 

Second-feet. 

Feet. 

Se 

10.70 

105 

3.10 

;  0.80 

130 

1      3.20 

0.90 

155 

3.30 

1.00 

185 

3.40 

1.10 

215 

3.60 

1.20 

250 

3.60 

1.30 

285 

3.70 

1.40 

325 

3.80 

1.50 

365 

3.90 

1.60 

405 

4.00 

1.70 

450 

4.10 

1.80 

600 

4.20 

1.90 

550 

4.30 

2.00 

605 

4.40 

2.10 

660 

4.50 

2.20 

720 

4.60 

2.30 

780 

4.70 

2.40 

845 

4.80 

2.60 

910 

4.90 

2.60 

080 

5.00 

2.70 

1.050  , 

5.10  1 

2.80 

1,120 

5.20 

2.90 

1,195 

5.30  : 

3.00 

1,270 

1 

5.40 

Second-feet. 
1,345 

l!i 

1,580 

1.660 

1.740 

1,825 

1.910 

1,995 

2,080 

2,170 

2,260 

2,350 

2,440 

2,530 

2.620 

2,710 

2,800 

2.900 

3,000 

3,100 

3,200 

3,300 

3.400 


Gage 

height. 

Discharge. 

1    Feet. 

Second-feet. 

5.60 

3,500 

5.60 

3,600 

5.70 

3,710 

5.80 

3,820 

5.90 

3,930 

6.00 

4.040 

6.10 

4,150 

6.20 

4,260 

6.30 

4,370 

6.40 

4,490 

6.50 

4,610 

6.60 

4,730 

6.70 

4,850 

6.80 

4,970 

6.90 

5,100 

7.00 

5,230 

7.10 

5,360 

7.20 

5,490 

7.30 

5,620 

7.40 

5,760 

7.50 

6.900 

7.60 

6,040 

7.70 

6.180 

t 
1 

Feet. 

7.80 

7.90 

8.00 

8.20 

8.40 

8.60 

8.80 

9.00 

9.20 

9.40 

9.60 

9.80 

10.00 

10.20 

10.40 

10.60 

10.80 

11.00 

11.20 

11.40 

11.60 

11.80 

12.00 


Discharge. 


I 


Secondr-feet. 
«,320 
6,460 
6,600 
6,740 
6.880 
7.020 
7.160 
7.300 
7,450 
7,600 
7,750 
7.900 
8,050 
8.200 
8.350 
8.500 
8.650 
8,800 
8,960 
9,120 
9.280 
9.440 
9.600 


Note. — The  above  table  is  not  applicable  for  loe  or  obstructed  channel  conditions.  It  i  ^ 
based  on  23  discharge  measurements  made  during  1903-1908,  and  is  well  defined  between 
gage  heights  1.0  feet  and  10.0  feet. 

This  rating  differs  materially  from  that  published  in  the  Fourth  Annual  Report  of  the 
New  York  State  Water  Supply  Commission.  Revision  was  made  on  the  basis  of  new  data 
available  since  the  time  of  tne  publication  of  the  earlier  table. 

Daily' Discharge,  Second-feet,  of  Raguette  River  at  Massena  Springs,  AT.   Y. 


DAY. 


1909. 


April. 


6 

7 

8 

9 

10 

11 

12 

13 

14 •    

15 

16 7,900 

17 '  8,050 

18 8,050 

19 8,350 

20 8,200 

21 ,  8,200 

22 8,050 

23 8,050 

24 7,900 

25 7,600 

26 1  7,600 

27 .'  7,300 

28 7,160 

29 7.300 

30 7,760 

31 


May. 


8,800 
10,100 
9,280 
6,880 
6.180 
5,490 
5.900 
6,180 
6,900 
6,040 
11,000 
10,600 
7,900 
7,600 
6.880 
7,450 
7,600 
7,300 
6,880 
7,160 
6,600 
6,460 
6,460 
6,180 
6,690 
5,230 
5,160 
5.160 
6.160 
4,970 
4,670 


June. 


4.430 
4,360 
3,760 
3,660 
3,200 
3,500 
3.450 
3.350 
3.100 
2.950 
2,850 
2,660 
2,580 
2,580 
2,630 
2,260 
1,950 
1,740 
1,080 
1,080 
1,310 
1,310 
1,270 
1,340 
1,230 
1,120 
1,230 
1,270 
1,120 
1,270 


July. 


1.120 
845 
1,020 
678 
1,230 
1,230 
1,120 
690 
780 
720 
450 
405 
750 
812 
780 
845 
750 
632 
660 
632 
910 
878 
812 
812 
605 
405 
632 
750 
660 
690 
720 


Aug. 


365 

600 
500 
450 
428 
500 
625 
476 
450 
450 
690 
578 
660 
525 
428 
428 
428 
475 
428 
550 
525 
428 
600 
525 
450 
475 
405 
406 
325 
405 
345 


Sept. 


345 
690 
626 
578 
632 
475 
500 
525 
476 
525 
625 
406 
405 
475 
550 
600 
578 
632 
605 
560 
578 
650 
500 
560 
600 
475 
626 
475 
600 
476 


Oct. 


475 
660 
475 
720 
690 
845 
720 
690 
660 
690 
606 
650 
678 
525 
578 
632 
550 
625 
650 
625 
578 
690 
550 
345 
690 
632 
632 
690 
560 
476 
428 


Nov. 


525 
600 
475 
42S 
475 
476 
428 
475 
475 
632 
600 
632 
475 
405 
428 
525 
660 
578 
500 
500 
720 
450 
500 
550 
550 
550 
550 
550 
550 
650 


Note. —  Daily  discharge  based  on  a  well-defined  rating. 
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Monthly  Discharge  of  Raquette  River  at  Masaena  Springs,  N,  Y. 
[Drainage  area,  1,170  square  miles.] 


DI8CHABGE  IN  SsCOND-rEET. 


MONTH. 


Maximum. 


1909. 


January . . 
February . , 

March 

April 

M*y 

June 

July 

August 

September 
October. . . 
November . 
December. 


The  year. 


8,350 

11.000 

4.430 

1.230 

690 

690 

845 

720 


11,000 


Minumum. 


4,670 
1.080 
405 
325 
345 
345 
405 


325 


Mean. 


(860) 

;i.8oo) 

1,700) 

6.170) 

6.870 

2.320 

772 

468 

521 

597 

527 

(550) 

1,850 


Per 

square 

mile. 


0.726 

1.54 

1.45 

4.42 

5.87 

1.98 

0.660 

0.400 

0.445 

0.510 

0.450 

0.470 

1.58 


Run-opt. 


Depth  in 

inches  on 

drainage 

area. 


0.84 
1.60 
1.67 
4.93 
6.77 
2.21 
0.76 
0.46 
0.50 
0.59 
0.50 
0.54 

21.37 


Note. — Estimated.  January  to  April  lO.  Inclusive,  and  for  December,  based  on  gage 
heights  and  records  at  Pierceneld. 
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LAKE  ONTARIO  DRAINAGE. 

General  Features. 

In  the  northwestern  part  of  the  state  of  New  York,  between 
Niagara  and  St.  Lawrence  rivers,  is  an  area  aggregating  about 
12,400  square  miles  drained  by  streams  which  floiw  into  Lake 
Ontario.  The  divide  which  controls  this  drainage  is  very  ir- 
regular. Extending  to  the  south  and  southeast  from  Fort  Ni- 
agara, it  passes  around  the  head  waters  of  the  Genesee  a  short 
distance  into  Pennsylvania;  thenc/e  reentering  New  York  it  runs 
southward  and  eastward  from  the  int-erior  group  of  lakes,  turns 
to  the  north,  encircles  the  sources  of  Black  river,  turns  again  to 
the  west,  and  descends  to  the  lake.  The  country  thus  included  is 
level  or  gently  undulatino-  in  the  counties  bordering  the  lake,  but 
farther  south  it  becomes  more  rolling,  and  a  series  of  ridges, 
gradually  increasing  in  height,  stretch  down  between  Cayuga  and 
Seneca,  and  their  companion  lakes,  finally  becoming  merged  with 
the  elevated  broken  country  forming  the  principal  divide,  the 
abrupt  slopes  of  which  attain  altitiides  of  from  2,000  to  2,500 
feet  about  the  head  waters  of  the  Genesee. 

The  easterly,  or  Black  river  lobe  of  the  drainage  basin  receives 
the  run-off  from  the  southwestern  slope  of  the  Adirondack 
mountains  —  larcelv  a  ru£r2:e(l  and  fijrc^st-covered  area  —  receiv- 
ing  heavy  preiMpitiUion,  especially  in  the  winter. 

Drift  deposits  are  generally  scattered  over  the  section,  and  the 
soil  is  in  part  derived  from  that  source  and  in  part  from  the  dis- 
intecrration  of  native  rocks. 

The  principal  streams  of  the  area  are  the  Oswego,  formed  by 
the  unicm  of  Seneca  and  Oneida  rivers,  which  drain  the  chain  of 
lakes  in  central  New  York,  the  Genesee,  Salmon  and  Black  rivers. 

BLACK  RIVER  DRAINAGE  BASIN. 

BLACK  EIVER. 

Descriptiox. 

Black  river  rises  in  the  western  part  of  Hamilton  county, 
N.  Y.,  flows  southw(»stward  across  Herkimer  county  into  Oneida 
county,  turns  near  Forestport  and  runs  somewhat  west  of  north 
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through  Lewis  county  to  eastern  Jefferson  county,  and  then  flows 
westward  to  Black  river  bay,  at  the  eastern  extremity  of  Lake 
Ontario.  The  upper  part  of  the  basin  is  very  rugged  and  moun- 
tainous and  contains  a  large  number  of  lakes. 

The  regimen  of  the  river  is  controlled  by  storage  on  its  upper 
tributaries,  including  Beaver  river  at  Beaver,  a  series  of  reser- 
voirs at  the  head  waters  of  Moose  river,  and  additional  reservoirs 
at  Forestport  and  on  the  head  waters  of  the  main  river. 

Water  is  diverted  from  Black  river  through  Forestport  feeder 
to  supply  the  Black  river  canal  at  Boonville.  A  portion  of  this 
diverted  water  flows  northward  from  Boonville  and  enters  Black 
river  again  at  Lyons  Falls;  the  remainder  flows  southward 
through  the  Black  river  canal  and  enters  the  Erie  canal  at  Rome. 

The  results  of  gagings  of  this  division  may  be  found  in  the 
State  Engineer's  Report  for  1906,  Supplement,  page  36,  and  also 
on  pages  507-598  of  the  report  for  1907. 

The  results  of  gagings  at  a  station  formerly  maintained  on  the 
Black  river  at  Huntingtonville,  ]N".  Y.,  may  be  found  in  the  re- 
port of  the  State  Engineer  and  Surveyor  for  1902,  Supplement, 
pages  31-37. 

Black  River  IsTear  Felts  Mills,  N.  Y. 

This  station  was  established  by  Robert  E.  Horton,  August  29, 
1902,  and  has  since  been  maintained  by  the  U.  S.  Geological  Sur- 
vey in  cooperation  with  this  Department.  It  is  located  at  the  dam 
of  the  Harmon  Paper  Company,  formerly  owned  by  the  Black 
River  Traction  Company,  near  the  village  of  Felts  Mills.  The 
dam  is  nine  miles  up-stream  from.Watertown  and  seven  miles 
up-stream  from  the  old  Huntingtonville  gaging  station  on  this 
stream.  The  drainage  area  is  estimated  at  1,851  square  miles,  or 
37.5  square  miles  less  than  at  Huntingtonville.  The  intervening 
area  is  mainly  drained  by  two  small  streams,  Townsend  and  Rut- 
land Hollow  creeks. 

The  dam  is  of  sawed  timber,  rests  on  limestone  foundation,  and 
is  very  nearly  water-tight.  It  has  a  slope  on  the  up-stream  face 
of  2.88  horizontal  to  1  vertical.  The  crest  is  protected  by  boiler 
plate  and  the  down-stream  face  is  vertical,  giving  a  free  overfall. 
The  main  crest  is  380.6  feet  long.  There  are  two  additional  sec- 
tions on  the  right-hand  side,  one  14.1  feet  long  and  the  other  17.9 
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feet.  A  similarly  constructed  dam,  117  feet  long,  at  the  left  bank 
serves  as  an  auxiliary  spillway  and  aa  a.  head-race  wall. 

The  gage,  which  was  read  twice  daily  during  1909,  at  7  a,  m. 
and  6  p.  M.,  is  attached  vertically  to  a  crib  at  the  left-hand  side 
of  the  stream  above  the  mill.  Correction  is  made  to  the  gage  re;id- 
inga  for  velocity  of  approach  during  high  water.  The  discharfr*^ 
over  the  spillways  has  been  calculated  by  means  of  the  weir 
formula,  using  coefficients  derived  from  experiments  of  the 
United  States  Greological  Survey  for  a  dam  of  similar  cross-sec- 
tion. ■ 

A  wood  pulp  mill  has  been  constructed  adjacent  to  this  dam  and 
was  in  operation  during  1007.  The  mill  contains  four  72-inch 
and  one  45-inch  Sinilh-Mi-Corniick  turbines,  A  record  is  kept  of 
the  hours  run,  and  gate  opening  of  each  wheel,  as  well  as  of  the 
bead  under  which  thfy  operate. 

The  results  obtained  at  this  station  in  previous  years  may  1m' 
found  in  the  report  of  the  State  Engineer  and  Surveyor  for  lOOfi, 
Supplement,  pages  36-40;  1907,  page  381 ;  1908,  page  425. 

Mtan  Dailu  DiKharet,  Second-feel,  of  Black  Ricrr  near  Fcll»  Millt,  ft.    Y. 
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Manthly  Discharge  of  Black  River  near  Felis  Mills,  N.  Y. 
[Drainage  area,  1 ,  851  square  miles.] 


MONTH. 


Discharge  in  Second-feet. 


Maximum.      Mimimum.i      Mean. 


1909. 

January 

February 

March 

April 

May 

June 

July 

AUKUSt 

September 

October 

November 

December 


7,896 
8,830 
6,806 
23,058 
13,024 
3.820 
2,561 
1,693 
1,276 
2,776 
3,707 
2,295 


1,102 

2,226 

2,019 

5.080 

2,282 

1,204 

353 

201 

201 

70 

914 

938 


3,475 
5,502 
3,921 
12,289 
7.680 
2,229 
1,162 
1,055 
878 
1,209 
1,783 
1,708 


Per 

square 

mile. 


1.88 

2.97 

2.12 

6.64 

4.15 

1.20 

0.628 

0.570 

0.474 

0.653 

0.963 

0.923 


RUN-OFP. 


Depth  in 

Inches  on 

drainage 

area. 


2.16 

3.09 

2.44 

7.44 

4.77 

1.34 

0.722 

0.656 

0.531 

0.761 

1.08 

1.06 


MOOSE  KIVER. 

Description. 

Moose  river  is  tributary  to  Black  river  at  Lyons  Falls,  N.  Y. 
Its  drainage  basin  lies  chiefly  in  Herkimer  and  Hamilton  counties 
and  comprises  a  wild,  rugged,  and  uninhabited  region,  largely 
forest-covered,  but  containing  also  extensive  tracts  of  cut  and 
burned-over  lands.  The  flow  of  the  stream  is  more  or  less  regu- 
lated by  lumbermen's  dams,  the  storage  of  which  is  utilized  for 
floating  logs. 


Moose  River  at  Moose  River^  N.  Y. 

A  gaging  station  was  established  June  5,  1900,  at  Moose  River 
village  by  Robert  E.  Horton,  and  has  since  been  maintained  by 
the  United  States  Geological  Sun^ey  in  cooperation  with  this 
Department. 

The  stream  is  smooth  above  the  gaging  station  to  the  foot  of 
McKeever  dam,  two  miles  up-stream,  but  a  short  distance  above 
the  gage  it  is  divided  by  an  island,  which  creates  an  ice  jam  dur- 
ing winter  and  spring  freshets.  A  short  distance  below  the  station 
a  fall  occurs.  The  bed  of  the  stream  is  of  cobble  with  occasional 
boulders,  the  current  is  smooth,  and  the  depth  is  fairly  uniform. 
The  stream  freezes  over  in  winter,  alternate  layers  of  ice  and  snow 
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or  slush  often  forming  in  such  a  manner  as  to  prevent  discharge 
measurements  being  made. 

A  cableway,  having  a  dear  span  of  269  feet,  was  erected  in 
June,  1903,  from  which  current-meter  measurements  have  since 
been  made.  The  initial  point  for  soundings  is  the  left  support  of 
the  cable. 

The  gage,  which  is  read  twice  daily  by  Chris  Hannon,  consists 
of  a  graduated  board  scale,  attached  to  posts  on  the  left  bank  of 
the  stream,  and  comprises  a  high-water  and  a  low-water  section. 
During  the  ice  season  the  gage  is  read  on(5e  each  week.  The  gage 
was  carried  out  by  an  ice  freshet  in  February,  1903,  and  was 
replaced  at  a  slightly  different  elevation.  The  bench-mark  is  on 
the  top  of  a  boulder  on  the  left  bank,  300  feet  up-stream  from 
the  cable-way.  Its  elevation  above  the  gage  zero,  prior  to  Feb- 
ruary 28,  1903,  was  15.3G  feet;  after  February  28,  1903,  15.53 
feet. 

Current-meter  Discharge  AfeasureTtienta  of  Moose  River  at  Moose  River,  *V.  Y. 


DATE. 


1909. 
Jan.  4a.. 
Feb.  I2b. 
July  6... 
July  7... 
Sept.  Ic. . 


Hydrographer. 


C.  R.  Adams 

C.  R.  Adams 

Covert  and  Hoyt 
Covert  and  Hoyt 
W.  G.  Hoyt 


Width. 

Area  of 
action. 

Gage 
height. 

Feet. 

Square 
feet. 

Feet. 

211 

292 

1.18 

216 

882 

3.19 

211 

484 

1.20 

212 

442 

1.02 

210 

417 

0.855 

Dis- 
charge. 


Second- 
feet. 
250 
1,090 
353 
291 
244 


a  Ice  conditions;  about  0.2  foot  clear  ice  overlaid  with  0.3  foot  snow  ice  covered  with  slush. 
b  Nearly  complete  ice  cover;  average  thickness  of  ice,  1.05  feet;  gage  height  to  top  of  ice, 
3.29  feet, 
c  Made  by  wading  at  the  cable  section. 


Qaqino  of  Streams:  Black  Rivee  Basin.  343 

Mtan  Dailv  Dixlutrge.  Seamd-/eel,  of  Moott  Riner  aJ  Moatt  River.  N,  T. 


Note. —  Dally  discharges  January  1  ti 
an  Ice  curve  baKd  on  tn'o  1909  measureir 
or  the  open  waler  period  are  based  on  i 


April  B  and  December  9-31  w 
n IS  and  are  only  approximate, 
well  deflned  rating  curve. 


DiacH 

„. 

N   SKCOND-lf 

.,. 

Rdh-o 

■,. 

MONTH. 

Maximum. 

Minumum, 

Mean. 

Per 

■sr 

inches  on 
drainage 

1909. 

2.230 

!:| 

.    i!iio 

i 

490 
68 

93 
90 

'■11! 

2.fl20 

'530  1 
275  ; 

281 

1 

0 
0 

01 

1 

812 

I 

0 

2.430 

74 

820  1 

2.37 
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GENESEE  RIVER  DRAINAGE  BASIN. 

GENESEE  KIVER. 
Description. 

Genesee  river  rises  in  Potter  county,  Pa.,  eight  or  ten  miles 
south  of  the  New  York-Pennsylvania  boundary,  flows  northwest- 
ward for  about  thirty-two  miles  by  general  course,  then  turns  to 
the  northeast  and  empties  into  Lake  Ontario,  seven  miles  north 
of  Eochest^r.  The  entire  length  of  the  stream,  following  bends, 
is  about  135  miles,  and  the  drainage  area  ie  about  2,450  square 
miles. 

In  the  northern  counties  the  surface  is  rolling,  with  long,  easy 
slopes,  except  along  the  streams,  which  usually  lie  in  deep  ravines, 
hemmed  in  by  steep  banks.  On  the  whole  there  is  a  gradual  rise 
away  from  the  lakes,  and  in  the  upper  half  of  the  basin  the 
country  becomes  rough  and  is  broken  by  ridges,  the  summits  of 
which  attain  elevations  of  from  2,000  to  2,500  feet  above  tide. 

In  the  thirty-nine  miles  between  Belmont,  in  central  Allegany 
county,  and  Portage,  in  southwestern  Livingston  county,  the  fall 
of  the  water-surface  is  253  feet,  an  average  of  6.4  feet  per  mile. 
At  Portage  the  river  plunges  down  in  three  magnificent  falls,  and 
thence  nearly  to  Mount  Morris  flows  at  the  bottom  of  a  deep 
gorge.  From  Mount  Morris  to  Rochester  the  valley  is  broad  and 
open  and  the  stream  is  bordered  by  meadows  subject  to  occasional 
overflow.  At  Rochester  there  is  another  abrupt  descent  over  three 
heavy  falls,  amounting  to  about  260  feet  within  the  city. 

The  series  of  remarkable  lakes  tributary  to  the  Oswego  basin  is 
continued  westward  into  the  basin  of  the  Genesee  and  includes 
Conesus,  Hemlock,  Canadicc,  and  ITone^^ye  lakes.  These  lakes 
serve  as  natural  roscn^oirs  and  have  inlets  draining  considerable 
areas  at  their  upper  ends.  The  slopes  adjacent  to  the  lakes  them- 
selves are  narrow  and  steep  and  are  drained  by  guUeys  and  tor- 
rential brooks.  The  area  below  the  lakes  is  rolling  and  the  soil 
is  rich  and  extensively  cultivated.  The  areas  and  elevations  of 
these  lakes  are  shown  in  the  following  table: 
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Areas  and  Elevations  of  Lakes  in 

Oenesee  River  Basin,  a 

LAKE. 

Elevation. 

Water- 
surf  aoe 
area. 

DrainacB 
area. 

Per  cent 

water- 

surface. 

Hemlock  lake 

Feei. 
896 
1.092 
800 

Square  miles. 
2.8 
.7 
2.5 

Square  mUes. 
46.8 
12.6 
39.6 

6.12 

Canadioe  lake 

5.67 

Honeoye  lake 

6.41 

topographic 

nave  Dceii  vwa>^«#.k.  .. svi^  ».<«/  ^/^^wv^^vs^^.^  ^^. 

from  surveys  of  Rochester  water-works. 

Above  all  the  private  dams  at  Rochester  the  State  formerly 
maintained  a  dam  for  diverting  water  to  the  Erie  canal,  and  in 
the  basin  of  Black  creek,  one  of  the  upper  tributaries  of  the  Gten- 
esce  from  the  west,  are  two  reservoirs  (Rockville  and  Cuba  reser- 
voirs), owned  by  the  State,  also  used  for  the  benefit  of  the  Erie 
canal. 

Cuba  reservoir,  on  the  Genesee-Allegheny  divide,  receives  the 
drainage  from  a  tributary  area  of  26.6  square  miles.  The  storage 
volume  is  454,000,000  cubic  f(iet.  The  overflow  from  this  reser- 
voir enters  Allegheny  river.  The  storage  water  may  be  turned 
into  the  summit  level  of  the  abandoned  Genesee  Valley  canal  and 
thence  into  Genesee  river. 


Drainage  Areas  of  Tributaries  of  Oenesee  River,  a 


NAME   OF  STREAM. 


Cryder  creek 

Chenunda  creek . . . . 

Dyke's  creek 

Vandermark  creek .  . 

Knight's  creek 

Phillips  creek 

Vancampens  creek . . 

Angelica  creek 

White  creek 

Black  creek 

Crawford  creek 

Caaeadea  cieek 

Cold  creek 

Rush  creek 

Wiscoye: 

East  Coy  creek . . . 

West  Coy  creek. . . 

Wolf  creek 

Silver  Lake  outlet. . . 

Coshaqua  creek 

Canaseraga  creek . .  . 

Beards  creek 

Conesus  Lake  outlet. 

Honeoye  creek 

Allen's  creek 

Black  creek 


Genesee  river,  total  at  mouth, 


Area  in  Square  Miles. 


Tributary. 


43.3 
30.0 
68.3 
21.6 
22.3 
32.3 
65.7 
82.1 
15.9 
31.1 
11.8 
63.3 
41.0 
35.3 

59.9 

48.7 

19.3 

30.4 

82.0 

258.7 

41.3 

88.8 

262.6 

198.1 

211.8 


Genesee  Riveb, 


Above 

tributary. 


99.9 
181.0 
214.0 
301.3 
323.9 
372.8 
410 
481 
569.2 
595.5 
637.6 
661.0 
745.3 
787.0 


,4 
1 


833.6 
974.9 
1.029.2 
1,059.6 
1,148.4 
1.423.1 
1,555.5 
1,675.9 
1,947.1 
2,168.6 


Below 
tributary. 


143.2 
210.0 
282.3 
322.9 
346.2 
405.1 
466.1 
563.2 
685.1 
626.6 
649.4 
714.3 
786.3 
822.3 


942.2 
994.2 
1,069.6 
1,141.6 
1,407.1 
1.464.4 
1,643.9 
1,938.5 
2,145.2 
2,380.0 


2,445.6 


a  From  an  early  report  on  Genesee  river  storage. 
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Genesee  Eiver  at  Elmwood  Avenue,  Eociiestee,  N.  Y. 

This  station  was  established  by  Robert  E.  Horton,  February  9, 
1904,  and  was  maintained  by  the  United  States  Greological  Survey 
in  cooperation  with  this  Department  mitil  May,  1907,  when  it 
was  turned  over  to  the  Barge  canal  department.  It  is  located  at 
the  Elmwood  avenue  bridge,  in  Rochester,  N.  Y. 

The  stream  bed  is  of  gravel  and  is  clean  and  fairly  permanent. 
The  bridge  consists  of  six  spans  of  about  125  feet  each.  Condi- 
tions are  favorable  for  the  use  of  a  current-meter.  This  gage  is 
located  above  the  State  diverting  dam,  whieh  causes,  however,  but 
little  fluctuation  in  the  level. 

I)i52charc:e  measurenK  nts  are  made  frv>m  the  dov^Ti-stream  side 
of  Elmwood  avenue  bridge.  The  initial  point  for  soundings  is 
the  top  of  the  face  of  the  left  abutment,  down-stream  side.  A 
standard  cypress  stafl"  gage,  which  is  road  under  the  direction  of 
E.  A.  Fisher,  city  enginc»er,  is  secured  to  the  down-stream  face  of 
the  first  pier  from  the  right-hand  abutment  of  the  bridge.  The 
gage  is  sixteen  feet  long  and  is  graduated  decimally  with  galvau- 
ized-iron  division  marks. 


Comparative  Ekvulions. 

Rochester  Bsrse 
city  canal 

datum.  datum. 

Zero,  Elmwood  avenue  gage 245 .  591  506 .848 

Crest,  Johnston  and  Seymour  dam 241 .  91  503 .  16 

Rating  Table  far  Genesee  River  at  Rochester,  N.  Y.,for  1904-1909. 


Gage 
height. 


Feet. 
1.00 
1.10 
1.20 
1.30 
1.40 
1.50 
1.60 
1.70 
1.80 
1.90 
2.00 
2.10 


li 


Discharge.  I    j^^age^ 


20 
30 
40 
50 
60 
2.70 
2.80 
2.90 
3.00 
3.10 
3.20 
3.30 
3.40 
3.50 
3.60 


Second-feet. 

400 

490 

580 

670 

760 

850 

1.000 

1,150 

1,300 

1.450 

1,600 

1,780 

1,960 

2,140 

2,320 

2,500 

2,700 

2.900 

3,100 

3,300 

3 ,  500 

3,610 

3,940 

4,160 

4,380 

4,600 

4,840 


Feet. 
3.70 
3.80 
3.90 


4 
4 


00 
10 


4.20 


4 
4 
4 
4 
4 


.30 
.40 
.50 
.60 
.70 
4.80 
4.90 
5.00 


!l 


10 
20 
30 
40 
50 
5.60 
5.70 
5.80 
5.90 
6.00 
6.10 
6.20 
6.30 


Discharge. 


I  Second 
I  5, 


5, 

5. 

6. 

6. 

6, 

6. 

7, 

7, 

7. 

7, 

8. 

8, 

8, 

9. 

9. 

9. 

9, 

10, 

10. 

10, 

11, 

11. 

11. 

12, 

12, 


■feet. 
OHO 
320 
560    , 
800 
060 
320 
580 
840   , 
100 
3S0 
660    . 
940 
220 
500 
780     . 
060     , 
340    1 
620    , 
900    I 
200 
500    ' 
800    I 
100   I 
400 
700 
000 
300    I 


Gage 
height. 

Feet. 
6.40 
6.50 
6.60 
6.70 
6.80 
6.90 
7.00 
7.10 
7.20 
7.30 
40 
50 
60 
70 
80 
90 
00 
8.10 
8.20 
8.30 
8.40 
8.50 
8.60 
8.70 
8.80 
8.90 
9.00 


Discharge. 


Second-feet. 
12,600 
12,900 
13,220 
13,540 
13,860 
14 , 180 
14,500 
14,820 
16,140 
15.460 
15,780 
16,100 
16.440 
16,780 
17.120 
17.460 
17.800 
18.160 
18,520 
18,880 
19,240 
19.600 
19.960 
20.320 
20.680 
21.040 
21,400 


Gage 
height. 


Feet. 

9.10 

9.20 

9.30 

9.40 

9.50 

9.60 

9.70 

9.80 

9.90 

10,00 

10.10 

10.20 

10.30 

10.40 

10.50 

10.60 

10.70 

10.80 

10.90 

11.00 

11.10 

11.20 

11.30 

11.40 

11.50 


Discharge. 


Second-feet. 
21.760 
22,120 

22,480 
22,840 
23.200 
23,580 
23.960 
24,340 
24.720 
25,100 
25,480 
25,860 
26,240 
26,620 
27,000 
27,400 
27,800 
28,200 
28,600 
29.000 
29,400 
29,800 
30,200 
30,600 
31.000 
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The  stream  freezes  over  in  winter  at  this  Station.  Measure- 
ments of  discharge  through  ice  have  been  made  and  a  record  of  iee 
conditions  is  kept,  but  the  data  is  insufficient  for  a  satisfaetory 
determination  of  discharge  at  certain  times. 


Mean  Daiiu  Elevation  of  Waler-fur/aa  (Bora'  Canal  Datum)  of  Gcneice  Ritier  at  Elmwood 
Ave..  Roekesler.   N.   Y. 


July.     Auc    Sept.     Oct.      Nor.     Dec. 


JO  508  00  .507  70 


a  No  record.  Sunday. 

Currmi-mtler  DiKharge  MeataremeiiU  of  Genesee  Rim 


It  Rocheiler.  N.  Y 


DATE. 

Hydragrapher. 

heinnt. 

Width. 

section- 

velocity. 

charge. 

M.,"S?- 

Feci. 
3.88 

Feet. 
3W 

1i 

i;980 

Ft.  per 
tccontt. 

13 

Second- 
ff- 

is;;;:::: 
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Mtan  DaUv  rHtekarge,  Seeond-ftet.  Of  Gftiatt  River  al  Ebmod  Ave.,  BodiaUr,  .V. 


«.,  RoeKe^er,  N.  Y. 


DiBCHAROE    IN 

SECosD-ra 

ET. 

RDN-OrF. 

MONTH. 

M«x[mum 

Minimum. 

Mean. 

Par 

'mik? 

Deplh  l« 
anw. 

gpy::;::;:::;:;::::::: 

0,200 

2:eoo 

i 

1.000 
1.900 

■«70 

i 

m 

487 

2 

0 
0 

191 

1   2*1 
2.51 

0  2T2 

(1  ;44 

Gk.VKSEE  lilVlCK  AT  Baixistike  Bridge,  K.  Y. 

This  gaging  stntion  was  originally  established  at  the  West  Shore 
railroad  bridge  erossing  Gciie^ec  river,  liy  the  Barge  Caaal  Depart- 
ment, March  21,  190;"). 

The  gage  was  of  the  box-Jinii-ehain  type,  placed  in  a  horizontal 
position  and  se<Minvl  to  the  lower  chord  of  tho  south  truss  at  the 
center  of  the  bridge.     On  May  10,  1907,  during  repairs  to  tbis 
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iirjdge  the  gage  was  removed  to  the  bridge  crossing  the  mouth  of 
Itlaek  Creek  just  above  the  West  Shore,  bridge.  On  December  6, 
lOdTj  tho  gage  was  reino\'e<l  to  its  present  location  on  the  down- 
^lleam  side  of  Ballintinc  bridge,  which  is  located  one-quarter  mile 
ni>-streani  from  the  West  Shore  bridge. 

The  datum  of  the  gage  hag  been  maintained  at  elevation  506.00 
jitice  the  establishment  of  the  station.  Current-meter  measure- 
iiients  wore  formerly  made  at  the  West  Shore  railroad  bridge,  but 
wi're  discontimied,  owing  to  the  proximity  of  this  station  to  the 
Klmwood  avenue  gaging  station  in  Rochester. 

The  drainage  area  at  the  West  Shore  railroad  bridge  is  about 
-,^22  square  miles,  the  principal  tributaries  intervening  between 
ihe  West  Shore  railroad  bridge  and  the  Elmwood  avenue  bridge 
lieing  Little  Black  creek  on  the  west,  draining  19  square  miles, 
.ind  Bed  creek  on  the  east,  draining  24  square  miles. 

J'dack  oreck,  which  enters  between  the  West  Shore  bridge  and 
Iialliutine  bridge,  drains  212  square  miles,  leaving  a  net  drainage 
area  at  Ballintine  bridge  of  aliout  2,110  square  miles. 

The  gage  is  read  at  9  a,  h.  each  day  by  Ifartin  Hunkley. 


Hay.    June  .  July.  I  Auf.     Stpt.  ] 


»  520.78  SOS  50  508  OC 
l»  518.75  508.50  .SO?  .UC 


BO  511.70  MM. 10  507, W 
(a5M.B0  508.gO  907.90 
20  513.50  510.05  WT.tM 

ra'5ii.i05ii.insn.M 

90  511.90  510.50  508.01 
70  M0.90  500 .30  606,00 


50  509.80  508. 401507. M 
50  9W.  00  508.30  ,W7.SC 


fJ0  50S.90.'i08.20'507. 
20  ,108. BO  308.20:507, 
15  500.40  508.20  507. 


.90  907.7C 
90  5O7,7( 
90  507,7( 
BO  507.71 
.00  507.71 
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Erie  Cakai.  at  Eocjiester,  N".  Y. 

Current-meter  Discharge  Measurements  of  Flow  in  Erie  Canal  at  RocIieMer,  N.  Y. 

Erie  Canau. 


date. 


Hydrographcr. 


WEST  OF  AQUEDUCT. 


1909. 
May    17      A.  R.  Patchke. 


Stage.a 


Feet. 
4.95 


Discharge. 


Second- 
feet. 
6261 


SA8T  OF  AQUEDUCT. 


Stage.5 


Feet. 
4.32 


Discharge. 


Second- 
fed. 
C319 


a  Below  reference  point. 

b  Measurement  made  at  Plymouth  Ave. 

c  Measurement  made  at  Alexander  St. 

Genesee  River  at  Mt.  Morris^  N.  Y. 

A  gaging  station  has  been  establislied  at  the  dam  of  the  Mt. 
Morris  Water  Power  Company,  in  the  village  of  Mt.  Morris, 
N.  Y.,  and  readings  have  beon  taken  regularly  twice  each  day,  by 
John  McAfttocker,  since  September  1,  1905. 

The  station  was  established  bv  Robert  E.  Horton,  and  is  main- 
taine<l  by  the  United  States  Geological  Survey  in  cooperation  with 
this  Department. 

The  dam  is  of  masonry  construction,  having  a  horizontal  cn^t 
of  ogee  crossrsectioris,  255.7  feet  long.  There  are  two  wasteway.^ 
having  crests  each  12  inches  wide  and  18.0  feet  and  17.9  ftnt 
long  respectively,  closeel  by  stop-planks  to  about  two  feet  above  the 
main  crest ;  also  one  short  spillway  with  crest  6  inches  wide  and 
17  feet  long,  and  about  one  foot  higher  than  the  "W'asteways.  The 
dam  and  the  spillways  are  separated  by  masonry  piers. 

A  ix>rtion  of  the  flow  is  diverted  through  a  section  of  the  old 
Genoj^ee  Valley  canal,  which  is  utilized  as  a  head-race,  the  power 
being  used  to  drive  a  number  of  mills  and  factories.  In  order  to 
determine  the  amount  of  this  diversion,  a  gage  has  been  placed  in 
the  tail-race  below  the  mills,  and  it  is  read  twice  each  day  by 
F.  M.  GoflF,  electrical  engineer  in  the  employ  of  the  Power  Com- 
pany. A  number  of  meter  measurements  have  been  made  and  a 
rating  curve  to  determine  the  daily  flow  through  the  canal  i? 
partly  developed. 
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Mean  DaUy  Discharge,  Second-feet,  of  Genesee  River  at  Mt.  Morris,  N.  Y, 


DAY. 


1909. 

1 

2 

3 

4 

6 

6 

7 

8 , 

9 

10 

II 

12 

13 

14 

15 

16 

17 

IS 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


368 

371 

346 

422 

1.950 

6,500 

2.510 

1,000 

836 

853 

923 

844 

601 

541 

758 

724 

559 

657 

642 

609 

705 

659 

4.700 

7,740 

4,880 

2,290 

1.650 

1,210 

767 

650 

672 


6, 
4, 
1. 
1. 
1. 
1, 

1. 

1. 

1. 

1. 

1. 

1. 

4. 

4. 

3, 

5. 
13, 
10, 

4, 

3. 

2, 


584 
640 
674 
767 
909 
370 
220 
680 
460 
370 
040 
794 
110 
869 
560 
560 
420 
130 
180 
390 
900 
300 
430 
400 
800 
300 
130 
300 


March. 


I 


1,740 
1,650 
2,600 
2.230 
1,520 
1,360 
1,480 
1,590 
1.650 
7,680 
5,810 
2.790 
2,590 
2,120 
1,710 
1.580 
1,260 
1,110 
1,160 
1,150 
918 
946 
889 
903 
1.820 
6,760 
1,880 
2,290 
2,310 
2.060 
1,730 


1 

'    April. 

May 

June. 

2.660 

18,800 

612 

3,190 

15,100 

479 

2,400 

6,930 

479 

2,120 

4,770 

467 

2,480 

3,640 

562 

3,400 

2,670 

2,000 

4,750 

2,130 

1,160 

3,210 

1,710 

849 

2,140 

1,470 

659 

1,980 

1.580 

647 

1.620 

2,570 

4.430 

1,780 

l,hS0 

2,000 

1,970 

1,430 

1,210 

,   10,100 

1.210 

946 

5,640 

1.200 

1,210 

'     3,630 

2,040 

843 

1     4,730 

1,630 

777 

2,030 

1,260 

594 

'      1,710 

1,150 

659 

1,480 

960 

536 

1,360 

913 

443 

1,490 

823 

455 

1 ,  550 

777 

419 

1      1 , 200 

752 

600 

1,050 

640 

428 

946 

602 

377 

966 

546 

337 

1,270 

519 

288 

1,590 

1,130 

268 

13,700 

1    

1 

853 
764 

212 

July. 

Auk. 

250 

118 

224 

172 

212 

172 

197 

340 

262 

191 

201 

178 

196 

166 

195 

82 

206 

152 

213 

142 

165 

142 

224 

142 

201 

142 

166 

122 

178 

82 

184 

154 

190 

148 

105 

160 

190 

148 

184 

154 

184 

136 

197 

82 

190 

148 

190 

136 

87 

142 

204 

154 

190 

154 

190 

154 

184 

82 

184 

154 

172 

154 

Note. —  40  second-feet  added  for  leakaKe  through  canal  and  waste-gate,  January  to  May. 
Flash  board  on  waste  gate  June  to  September  cut  leakage  down  to  about  six  second-feet. 


Monthly  Discharge  of  Genesee  River  at  Mt.  Morris,  N.  Y. 
[Drainage  area  1.070  square  miles.] 


MONTH. 


Discharge  in  Second-peet. 


I 


Maximum.'  Minimum. 


1909.  I 

January 7 ,740 

February 13 ,400 

March 7,680 

April 13.700 

liay l«.^<oo 

June I  4,4:^0 

July I  262 

August I  i^40 


346 

5S4 
SS9 
946 
519 
212 
87 
82 


Per 

Mean. 

square 

mile. 

1,540 

1.44 

2.870 

2.68 

2,170 

2.03 

2.940 

2.75 

2,660 

2.49 

8.S2 

.778 

191 

.179 

148 

.138 

Run-off. 

Depth  in 
inches  on 

drainage 

area. 

1.66 

2.79 

2.34 

3.07 

2.87 

.87 

.21 

.16 
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Current-meter  Discharge  Measwrementa  of  Oenesee  Tail-race  at  ML  Morris,  N,  Y. 


DATE. 

Hydrographer. 

Gage 
height. 

Width. 

Area  of 
section. 

Dis- 
charge. 

1909. 
April  21... 
May     6... 

C.  C.  CJovert 

Feet. 
2.25 
2.00 
.60 
1.38 
1.60 

Feet. 
29 
29 
19 
28 
28 

Square 
JeeL 
76 
72 
25 
54 
58 

Second- 
Zed. 
199 

E.  F.  Weeka 

181 

Aug.  14a.. 

C.  C.  Covert 

38 

Aug.  15... 

C.  C.  Covert 

106 

Aug.  16.. . 

C.  C.  Covert 

114 

a  Measurement  made  at  wading  section  below  bridge. 


CANADICE  LAKE. 


Description. 

Canadice  lake  is  tributary  to  Genesee  river  through  Hemlock 
lake  outlet  and  Honeoye  creek.  The  area  drained  by  tho  lake 
forms  an  irregular  rectangle,  the  lake  lying  somewhat  to  the  left 
of  the  longitudinal  axis  and  the  greater  portion  of  the  drainage 
being  on  the  eastern  slope.  The  western  slope  is  narrow  and  pre- 
cipitous. Bald  Hill  rises  from  an  altitude  of  1,090  feet  at  the 
lake  to  1,800  feet  at  the  summit  and  has  its  axis  parallel  to  the 
lake  at  an  average  distance  of  three-fourths  of  a  mile  from  it. 
The  lake  has  a  water-surface  area  of  0.7  square  mile  and  drains  a 
total  area  of  12.6  square  miles,  5.6  per  cent  of  which  is  lake 
surface. 


Canadice  Lake  Outlet  N^ear  Hemlock,  N.  Y. 

A  weir  was  constructed  at  the  outlet  at  the  foot  of  the  lake  by 
the  city  engineer's  department  of  Rochester,  N.  Y.,  in  February, 
1903.    The  entire  yield  of  the  drainage  basin  passes  this  wier. 

A  standard  thin-edged  weir,  with  a  five-foot  crest  and  two  end 
contractions,  is  so  arranged  with  noodle-timbers  at  the  ends  that 
during  high  water  the  length  may  bo  increased  to  14.96  feet  with 
no  end  contractions.  The  weir  crest  stands  three  feet  above  the 
stream  channel  and  is  never  submerged  by  backwater.  There  are 
two  additional  rectangle  gates  each  one  foot  square,  with  throe 
complete  contractions  and  a  fourth  partial  contraction  at  the 
bottom.  The  outflow  from  the  lake  above  the  weir  is  controlle<l 
by  gates. 
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A  reading  of  the  depth  of  the  weir  is  taken  each  morning,  and 
also  for  each  change  of  the  gates,  the  depth  being  read  to  hun- 
dredths and  corrections  being  made  for  velocity  of  approach  for 
the  larger  discharges.  The  discharge  is  calculated  by  the  Francis 
formula.  The  record  has  been  furnished  by  E.  A.  Fisher,  city 
engineer,  and  John  F.  Skinner,  principal  assistant  city  engineer, 
of  Rochester,  N.  Y. 

The  record  for  1&09  is  not  yet  available. 


OSWEGO-ONEIDA-SENECA  RIVER  DRAINAGE  BASIN. 

Description  of  Basin. 

Oswego  river  is  formed  by  the  union  of  Seuec»a  and  Oneida 
rivers  at  Three  River  Point  about  twelve  miles  northwest  of 
Syracuse,  X.  Y.,  whence  its  course  is  northwestward  to  Oswego, 
where  it  enters  Lake  Ontario.  The  length  of  the  river,  from  the 
junction  to  the  mouth,  is  about  20.5  miles,  and  the  drainage 
basin  along  this  distance  is  a  narrow  strip  of  country,  moderately 
rolling.  Above  the  junction  of  Seneca  and  Oneida  rivers  the  basin 
spreads  out,  attaining  an  extreme  width  east  and  west  of  about 
100  miles  and  north  and  south  of  from  seventy  to  eighty  miles. 
There  is,  on  the  whole,  a  gradual  rise  from  the  low,  level  lands 
which  border  Lake  Ontario  to  the  north-south  ridges  which  sepa- 
rate the  various  lakes  south  of  Seneca  river  and  which  farther 
south  become  merged  with  the  still  more  elevated  country  lying 
along  the  southern  boundary  of  the  Lake  Ontario  watershed. 

The  most  remarkable  feature  of  the  drainage  basin  is  the  chain 
of  lakes  stretching  acrf>ss  its  southern  border.  From  west  to  east 
the  principal  lakes  are,  in  order,  Canandaigua,  Keuka,  Seneca, 
Cayuga,  Owasco,  Skaneateles  and  Oneida.  These  seven  lakes 
include  a  water-surface  of,  approximately,  280  square  miles,  in- 
creased by  four  smaller  lakes — Cross,  Onondaga,  Otisco  and 
Cazenovia  —  to  al)out  205  square  miles.  The  larger  of  the  lakes, 
Oneida,  Cayuga  and  Seneca,  are  used  for  steam-towing  naviga- 

12 
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tion,  having  connection  with  the  Erie  and  Oswego  canals.  Cayuga 
and  Seneca  lakes  are  noted  for  their  depth  and  for  the  abnipt 
slopes  of  their  beds.  The  influence  of  the  lakes  on  Oswego  river 
is  of  the  utmost  importance  in  contributing  to  the  steadiness  of 
its  flow. 

A  fall  of  100  feet  in  the  course  of  the  main  river  is  largely 
utilized  by  seven  dams,  which  also  partly  canalize  the  stream. 
The  intervening  stretches  are  covered,  by  the  Oswego  canal,  which 
draws  its  water-supply  from  the  river. 

Drainage  Areas  TribtUary  to  Oneida  Lake  and  Oneida  River,  a 


LOCALITY. 


East  branch,  Fish  creek. 

Head  to  junction  with  Alden  creek 

Alder  creek 

Junction  with  Alder  creek  to  junction  with  Point 

Rock  creek 

Point  Rock  creek 

Junction  with  Point  Rock  creek  to  junction  with  Fall 

brook 

Fall  brook 

Junction  with  Fall  brook  to  junction  with  Florence 

creek 

Florence  creek 

Junction  with  Florence  creek  to  junction  with  Fur- 
nace creek  (Taberg) 

Furnace  creek 

Taberg  to  junction  with  West  branch,  Fish  creek.. . 
West  branch,  Fish  creek. 

Head  to  lower  dahi,  Williamston 

Williamston  to  West  Camden 

West  Camden  to  junction  with  Mad  river,  Camden . . . 

Mad  river 

Camden  to  junction  with  Little  river 

Little  nver 

Little  river  to  McConnellsville 

McConnellsville  to  junction  with  East  branch.  Fish 

creek. 

Junction  of  East  and  West  branches,  I*Msh  creek,  to' 

junction  with  Wood  creek 

Wood  creek. 

Above  Erie  canal,  Rome 

Erie  canal,  Rome,  to  junction  with  Mud  creek 

Mud  creek i 

Junction  with  Mud  creek  to  junction  with  Canada! 

creek ! 

Canada  creek 

Junction  with  Canada  creek  to  junction  with  Stoney 

creek 

Stoney  creek 

Junction  with  Stoney  creek  to  junction  with  Fish 

creek 

Oneida  creek. 

Head  to  Peterboro 

Petcrboro  to  falls 

Falls  to  Munnsville 

Munnsville  to  Kenwood 

Kenwood  to  Oneida  Castle  (State  dam) | 

Oneida  Castle  to  Sconondoa  creek,  Oneida ' 

»   bconondoa  creek 

Sconondoa  creek  to  Durham ville 

Durhamville  to  mouth 


Area  in  Square  Miles. 


36.7 
19.9 

4.6 
13.5 


11.9 

27. S 

10.2 

2.0 

20.0 

6.4 

31.0 

1.2 
20.4 

31.4 


107.8 
127.7 

132.2 
145.7 


1  .o 

20.4 

167.4 

1.7 

169.1 

14.4 

183.5 

3.6 

187.1 

25.8 

25.8 

27.1 

52.9 

14.2 

67.1 

45.4 

112.5 

21.6 

134.1 

52.1 

186.2 

4.0      1 

190.2 

202.1 

389.2 

10.2 
12.2 
32.2 

38.6 
69.6 

70.8 
91.2 

122.6 


13.4 

13.4 

6.7 

20.1 

15  6     , 

35.7 

27.3     1 

6:^.0 

10.8 

73.8 

2.1 

76.9 

34.3     1 

110.2 

4.8     > 

115.0 

28.0     1 

143.0 

417  0 


122.6 


143.0 


a  From  U.  S.  Geological  Survey  topographic  maps. 
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Drainage  Areas  TribiUary  to  Oneida  Lake  and  Oneida  River —  (Concluded). 


LOCALITY. 


Ea.st 


Oanaseraga  creek. 

Head  of  Perryyille 

Perryville  to  Eile  canal 

Erie  canal  to  Douglas  ditch 

Cowassalon  creek. 

Head  to  Clockville  creek 

ClockvUle  creek 

Clockville  creek  to  Erie  canal 

Erie  canal  to  mouth  of  Douglas  ditch . . 
Junction  with  Douglas  ditch  to  Lakeport .... 
Chittenango  creek. 

Erieville  reservoir,  water-surface 

Erieville  reservoir,  land  drainage 

Erieville  reservoir  to  Gazenovia  lake 

Cazenovia  lake,  water-surface 

Cazenovia  lake,  land  drainage 

Cazenovia  lake  to  Chittenango  falls 

Chittenango  falls  to  State  dam,  Chittenango. . 
State  dam  to  junction  with  Butternut  creek. . 
Butternut  creek. 

Head  of  Jamesville  reservoir 

Jamesville  reservoir  to  State  dam 

State  dam  to  Junction  with  Limestone  creek. . 
Limestone  creek. 

De  Ruyter  reservoir,  water-surface 

De  Ruyter  reservoir,  land  drainage 

De  Ruvter  reservoir  to  junction  with 

oranch 

East,  or  New  Woodstock  branch 

Junction  with  East  branch  to  junction  with 

West  branch 

West  branch.  Limestone  creek,  enters 

above  State  feeder  dam 

State  dam  to  junction  with  Butternut  creek 

Junction  with  Limestone  creek  to  Chittenango  creek 

Chittenango  creek,  junction  with  Butternut  creek  to 

Bridgeport 

Chittenango  creek,  Bridgeport  to  Oneida  lake. 
Oneida  lake  drainage  through  main  streams . . 

Big  Bay  creek 

Little  Bay  creek 

Scriba  creek 

Coast  drainage,  north  shore  Oneida  lake 

Coast  drainage,  south  shore  Oneida  lake 

Water-surface,  Oneida  lake 

Land  drainage,  Oneida  lake 

Oneida  river. 

Brewerton  to  Caughdenoy  creek 

Caughdenoy  creek 

Caughdenoy  creek  to  Oak  Orchard 

Mud  creek 

Oak  Orchard  to  Potts  creek 

Potts  creek 

Six  Biile  creek 

Potts  creek  to  Three  River  Point 


Area  in  Square  Miles. 


Place  to 
place. 


5.7 
9.0 
8.1 

17.2 
11.1 

6.6 
39.3 

3.2 

.45 

3.30 

30.6 

1.7 

8.7 

14.4 

17.9 

28.1 

47.4 

6.7 

19.2 

1.0 
17.8 

4.3 
12.6 

34.5 

24.8 

18.2 

1.1 

30.3 
4.3 


26.3 
11.6 
46.4 
64.6 
28. 9 
78 
1,274.65 

4.8 
19.3 
25.1 
34.7 

5.0 
22.9 
24.0 

4.6 


Sub- 
total. 


14.7 
22.8 

17.2 
28.3 
33.8 
73.1 
96.9 


3.76 
34.26 
36.95 
44.66 
69.06 
76.96 
105.06 

47.4 
53.1 
72.3 


18.8 

23.1 
35.7 

70.2 

95.0 
113.2 
186.6 

321.96 

326.26 

1 , 107 . 95 


166.6 

1,352.55 

4.8 

24.1 

49.2 

83.9 

88.9 

111.8 

135.8 

140.3 


Total. 


99.1 


185.5 
291.65 


326.25 


1,274.56 


1,357.9 
1,376.7 
1,401.8 
1,436.5 
1,441.5 
1,464.4 
1,488.4 
1,492.9 
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Drainage  Areas  Tributary  to  Seneca  River,  a 


LOCALITY. 


Mud  creek. 

Head  to  and  Including  SchafTer  creek 

Junction  with  Schaffer  creek  to  tunction 
with  Sucker  brook,  Victor  (formerly 

Ganargua  creek) 

Sucker  brook 

Ganargua  creek. 

Victor  to  Erie  canal,  Macedon 

Macedon  to  junction  with  East  Red  creek, 

East  Palmyra 

East  Red  creek 

East  Red  creek  to  Canandaigua  outlet.. . 
Canandaigua  lake. 

Naples  creek 

West  river 

Other  land  drainage 

Water-surface 

Canandaigua  outlet. 
Foot  of  lake  to  and   including  Black 

brook  

Black  brook  to  Flint  creek,  at  Phelps . . . 
Flint  creek. 

Above  Patten 

Patten  to   Gorham,   not   including 

Gorham  swamp 

Gorham  swamp 

Gorham  to  Orleans 

Orleans   to   junction   with   Canan- 
daigua outlet  at  Phelps 

Phelps  to  Junction  with  Genargua 
creek   at   Lyons,    forming   Clyde 

river 

Clyde  river. 
Lyons  to  junction  with  Seneca  river,  foot 

of  Cayuga  lake 

Seneca  river. 
Seneca  lake. 
Keuka  lake. 

Land  drainage  to  outlet 

Water-surface 

Keuka  outlet  to  Seneca  lake 

Catharine  creek. 

Above  Montour  Falls 

Montour  Falls  to  Seneca  lake 

Watkins  Glen  creek 

Direct  lake  drainage 

Water-surface 

Seneca   river,   foot   of   Seneca   lake   to 

Waterloo 

Seneca  river,  Waterloo  to  Seneca  Falls .  . 
Seneca  river,  Seneca  Falls  to  Mud  lock, 

foot  of  Cayuga  Lake 

Cayuga  lake. 

CascadiUa  creek 

Six  Mile  creek 

Buttermilk  creek 

Cayuga  inlet 

Salmon  creek 

Fall  creek. 

Above  Freevllle 

Virgil  creek 

Freevllle  to  Cornell  dam 

Cornell  dam  to  Cayuga  lake 

Taghanic  creek. 

Above  Halseyville 

Halseyville  to  Taghanic  falls 

Taghanic  falls  to  Cayuga  lake 

Other  Cayuga  lake  drainage 

Cayuga  lake,  water-surface 


Area  in  Squabb  Miubs. 


Place  to 
place. 


51.31 


25.70 
20.16 

26.20 

55.0 
59.5 
61.37 

48.55 
42.08 
81.34 
16.40 


50.37 
54.34 

31.59 

24.84 

5.46 

25.57 

15.21 

48.36 

141.11 


160.96 
17.51 
24.80 

66.46 
29.91 
23.53 
317.76 
67.16 

40.90 
28.55 

7.52 

14.38 
59.05 
29.16 
.  67.02 
91.13 

58.68 

26.00 

30.62 

1.56 

56.96 

10.40 

.39 

275.04 

66.31 


77.01 
97.16 

123.36 

178.36 
237.86 
299.23 


171.97 


238.74 
293.08 


56.43 
61.89 
87.46 

102.67 


444.11 


884.45 


178.47 
203.27 


96.37 

23.53 

317.76 


84.68 
115.20 
116.76 


67.36 

67.75 

720.29 

786.60 


Branch 
total. 


Genenl 
toUl. 


299.23 


188.37 


293.08 


395.75 


743.34 


884.45 


1640.93 


708.09 

748.99 
777.54 

785.06 


1,571.60 


a  From  U.  S.  Geological  Survey  topographic  maps. 
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DrainaaB  Arwu  TriXmtmry  to  Seneca  Hiver —  (Concluded). 


LOCALITY. 


Seneca  river  iCcncLuded), 
Seneca  river,  Cayusa  lake,  to  Junction 

with  Clyde  river 

Seneca  river.  Junction  with  Clyde  river  to 

junction  with  Owasco  outlet 

Owaeoo  lake. 

Owasco  inlet,  above  Moravia 

Moravia  to  Owasco  lake 

Direct  drainage  to  lake 

Foot  of  lake  to  State  dam 

Water-surface 

Owasco  outlet  to  Junction  with  Seneca 

river 

Seneca  river,  Junction  with  Owasco  outlet 
to  Junction  with  Skaneateles  outlet . 
Skaneateles  lake. 

Land  drainage  to  foot 

Water-surface 

Foot  of  lake  to  WUlow  Glen 

Willow  Glen  to  Seneca  river 

Seneca  river,  Skaneateles  outlet  to  Car- 
penter brook 

Carpenter  brook 

Carpenter  brook  to  Baldwinsville 

BaldwinsviUe  to  Onondaga  outlet 

Onondaga  lake. 

Otisco  lake,  land  drainage  to  foot 

Otisoo  lake,  water-surface 

Nine  Mile  creek   (Otisco  outlet)  to  On- 
ondaga lake 

Onondaga  creek. 

Above  Junction  with  West  brook .... 

Junction  with  West  brook  to  inflow  to 

Onondaga  lake  

Other  land  drainage  to  Onondaga  lake.   . 

Onondaga  lake,  water-surface 

Onondaga  lake,  outlet  to  Seneca  river.  . . 
Seneca  river,  Onondaga  outlet  to  Belgium  .  ■ 
Seneca  river,  Belgium  to  Three  River  Pt .  . . 


Abea  in  Square  Miles. 


Place  to 
place. 


15.42 

146.23 

74.33 
42.92 
76.24 
.98 
10.40 

16.73 

98.70 

68.41 

14.13 

1.84 

16.69 

25.50 
18.70 
48.10 
17.80 

41.40 
3.30 

74.0 

40.6 

65.3 

59.1 

4.7 

3.0 

10.12 

4.4 


117.25 
193.49 
194.47 
204.87 

221.66 


72.54 
74.38 
91.07 


1,587.02 


44.70  ' 
118.70 


105.9 
2S3 . 7 
2H8.4 
291.4 


General 
total. 


2,471.47 
2,617.70 


2,839.30 
2,938.00 

3,029.07 

3,054.57 
3,073.27 
3,121.37 
3,139.17 


3.430.57 
3,440.69 
3.445.09 


Drainage  Areas  Tributaru  to  Osu^go  River,  a 


LOC^ALITY. 


Oneida  river,  above  Tliree  River  Point 
Seneca  river,  above  Three  River  Point. 
Oswego  river  at  Three  River  Point . . . . 

Three  River  Point  to  Phoenix 

Phoenix  to  Hinmansville 

Hlnmansville  to  Ox  creek 

Ox  creek 

Ox  creek  to  upper  dam,  Fulton 

Fulton  to  Neatawanta  creek 

Neatawanta  creek 

Neatawanta  creek  to  Black  creek .  . . 
Black  creek 

Black  creek  to  Battle  Island 

Battle  Island  to  Minetto 

Mlnetto  to  High  dam 

High  dam  to  Oswego  dam 

Oswego  dam  to  Lake  Ontario 


Area  in  Square  Miles. 


Place  to 
place. 


Total 

from  Three 

River 

Point. 


2.32 
17.58 
17.05 
33.68 
9.15 
9.15 
21.92   , 

1.01 
37 .  93 
.92 
2.11 
4.87 
1.22  , 
1.21   I 


2.32 

19.90 

37.15 

70.83 

79.98 

89.13 

111.05 

112.06 

149.99 

150.91 

153.02 

157.89 

159.11 

160.32 


Total 

drainage 

basin. 


1.493 

3.445 

4 .  938 

4.940.32 

4,957.90 

4,975.15 

5.008.83 

5,016.98 

5,027.13 

5,049.05 

5.050.06 

5,087.99 

5.088.91 

5.091.02 

5.095.89 

5 , 097 . 1 1 

5.098  32 


a  From  U._S.  Geological  Survey  topographic  maps. 
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GAGES  OX  OS\\^GO  RIVER. 

The  drainage  directly  tributary  to  Oswego  river  is  160  square 
miles.  This  area  comprises  chiefly  moderately-rolling,  cultivated 
upland,  having  a  good  depth  of  soil  overlying  the  rock,  which  as 
a  rule,  is  visible  only  in  the  bed  of  the  stream.  A  portion  of  the 
area  is  drained  through  lakes  and  marshes.  The  run-off  from  the 
direct  drainage  to  Oswego  river  is  moderate  and  the  regimen 
differs  but  little  from  that  resulting  from  the  inflow  of  the  two 
main  tributaries  —  the  Oneida  and  Seneca. 


Gage9  for  Determining  Elevation  of  Water-»wrfaee  on  Oswego  River. 


Distance  in  Miles.* 

Usual 
time  of 
reading 

gage. 

LOCATION. 

From 
curved 

dam, 
Oswego. 

Station 

to 
station. 

Fifesent  type  of  gage. 

Above  Osweco  curved  dam . . 
Below  High  dam 

0 

1.1 

1 

2.3 

.1 
3.2 

.0 

2.3 

■7 

.3 

.8 

3.9 

1.0 
.2 
.9 

3.0 

.1 

0 

1.1 
1.2 
3.5 
3.6 
6.8 
6.8 

9.1 

9.8 

10.1 
10.9 
14.8 

15.8 
16.0 
16.9 
19.8 

20.0 

8  a.  m 

8  a.  m 

8  a.  m 

6:30  a.  m. . 
6:30  a.  m.. 

9  a.  m 

9  a.  m 

9  a.  m 

9  a.  m 

9  a.  m 

10  a.  m 

11  a.  m 

1  p.  m . . . . 

1  p.  m . . . . 

1  p.  m . . . . 

Noon 

Noon 

1 

Board  with  coppered 

staples. 
Fainted  board  scale. 

Above  High  dam 

Reference  point. 

Below  Minetto  dam 

Above  Minetto  dam 

Below  Braddock  damf 

Above  Braddock  dam 

Mouth  of  Waterhouse  creek. . 
Manhattan  Villa 

Chain  and  plumb-bob. 
Chain  and  plumb-bob. 
Board  with  coppered 

staples. 
Reference  point. 
Chain     and     Dlumb- 

Above  lower  Fulton  dam 

Above  Oswego  Falls  dam 

Mouth  of  Ox  creek 

bob.  a 
Painted  board. 
Reference  point. 
Board  with  coppered 

Below  Horsehoe  dam 

Above  Horseshoe  dam 

Hinmansville 

Below  Phoenix  dam 

4 

Above  Phoenix  dam 

staples. 
Chain  and  plumb-bob. 
Chain  and  plumb-bob. 
Chain  and  plumb-bob. 
Board  with  coppered 

staples. 
Board  with  coppered 

staples. 

*  Mea.<iured  along  course  of  stream  on  U.  S.  Geological  Survey  topographic  map. 
t  Called  also  Battle  Island  dam. 
a  Discontinued. 
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OswEoo  River  abovk  Curved  Dam,  Oswego,  N.  Y. 
A  gage  was  erevted  above  the  State  dam  on  Oswego  river  at 
Oswego,  April  7,  1904,  hy  this  Department.  The  gage  at  present 
used  is  a  %-iiic'h  by  (i-iuch  vertical  board,  graduated  with  QO\y 
l>ered  staples  and  bi-ass  figures,  reading  from  zero  to  !)  feot.  The 
elevation  of  the  zero  mark  o£  the  gage  was  2lii,2(i  in  190(i  and 
204.23  in  1907-1009.  The  elevation  of  the  crest  of  the  cnrved 
dam  is  264.9.  Water  is  diverted  to  the  Owwt^  canal  and  to  the 
hydranlic  power  eanals  of  the  Onwego  Canal  Company  at  the  right- 
hand  end  of  the  dam  and  to  the  Varick  power  canal  at  the  left-hand 
side.  The  go^  is  attached  to  the  down-stream  side  of  the  orib  pier 
at  the  entrance  to  the  Varick  canal  above  the  dam.  It  is  read 
each  morning  by  D.  D.  Tompkins. 

Mean  Dailv  Eltvaliort  of  Waler-n 
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OswEfio  River  below  Hioh  Da>[  near  Oswego,  N.  Y. 
High  dam  is  the  seeoiiJ  dam  above  the  mouth  of  the  Oswego 
river  and  is  located  1.1  milea  above  the  curved  dam.  A  gage  wa^ 
erected  below  this  dam,  April  7,  1904.  The  gage  is  a  vertical 
board  divided  to  fiet  and  tenths  by  means  of  coppered  staples  with 
brass  figures.  It  is  attached  to  the  left-hand  face  of  a  stone-filleil 
timber  crib,  forming  dowu-stream  extension  of  the  masonry  abut- 
ment at  the  left-hand  end  of  the  dam.  The  zero  mark  on  the  gage 
is  at  elevation  266.07. 

Mian  DailB  Blnation  of  Waler-iur/aet  iBaret  Canal  Datum)  a!  Otaxso  Rivrr  bebmi  Hig 
Dam  ntar  Oiwega,  N.  Y. 
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OSWKOO  lilVKK  ABOVE  HlQH  DaM  NEAR  OsWEGO,  N.   Y. 

A  record  of  the  stage  of  the  water  above  High  dam  has  hfen 
kept  since  April  1,  1907,  An  effort  was  formerly  made  to  deter- 
mine the  discharge  from  observations  at  this  point,  but  owing  to 
the  undetermined  leakage,  this  has  been  found  impracticable.  A 
description  of  the  conditions  ma^  'be  found  in  Supplement  to  the 
Report  of  the  State  Engineer  and  Surveyor  of  New  York  for 
1  !>02,  pages  91-96,  Water  is  diverted  to  the  Oswego  canal  on  the 
right-hand  bank,  and  for  the  power  plants  of  the  Oswego  Water 
Works  &  Electric  Light  Company  on  the  left-hand  bank.  Flash- 
boards  were  formerly  maintained  on  the  crest  of  the  dam  in  the 
summer  season.  In  1903  the  croet  was  permanently  raised  by 
masonry.  The  elevation  of  water  surface  is  determined  by 
measnring  downward  with  a  gradiiatoil  rod  fnwn  a  reference  point 
oil  the  up-ftrcam  end  of  the  left-hand  abutment.  The  gages  at 
High  dam  were  read  each  morning  bj'  Samnel  L,  Purdy,  to  Jan- 
uary 31,  1909,  and  by  .^rthnr  C.  Owens  after  that  date. 

Mean  DaUli  Blevatlon  of  Woitr-airfate  (Barge  Canal  Datam)  of  Otvxgo  River  above   Hifk 
Dam  neor  Onoteo,  N.  Y, 
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OsWKfiO   ItlVKR   BKT.OW   DaM    AT   MiXKTTO,   N.    Y. 

The  dam  at  Minotto  is  located  3.5  miles  up-stream  from 
Oswego.  A  gage  was  crwted  hy  this  Department,  April  18,  1904, 
for  the  purpose  of  tletormiiiiiig  the  water-elevation  below  the  dam. 
During  the  year  1907  a  wciglit-and-chnin  gage  was  used,  the  box 
and  scale  being  attached  horizontally  to  the  coping  of  the  river 
wall  at  the  right-hand  end  of  the  dam.  The  standard  datum  f->i- 
this  gage  is  at  elevation  286.61,  the  chain  length  being  16.00. 
The  gage  is  read  each  morning  by  Roy  L.  Smith. 


Gaoiso  op  Stbeams:    Osweoo-Oneida-Seneca  Basin.     3(15 

Oswego  River  above  Dam  at  Minetto,  Jf .  Y, 
The  gage  used  since  1907  has  been  of  the  weight-and-chaiu 
type,  the  box  containing  the  gage  scale  being  attached  horizontally 
to  the  coping  of  the  right-hand  abutment,  a  few  feet  up-stream 
from  the  crest  of  the  dam.  The  standard  datum  for  this  gage  is 
295.18,  the  chain  length  being  9.1  feet.  The  gage  was  established 
April  18,  1904,  and  is  read  each  morning  by  Roy  L.  Smith.  Water 
is  diverted  to  the  Oswego  canal  at  the  right-hand  side  and  to  the 
Minetto  Shade  Cloth  Company's  race  at  the  left-hand  side  of  the 
stream. 

Mian  Daily  ElemUon  iif  Waler-turfatt  (Btvae  Canal  Datum)  of  Otmaa  RiviT  abort  Dam 
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OSWEQO  lilVKR  OPPOSITE  BatTT.E  TsLAND. 

A  gage  was  established  September  14,  1900,  on  the  Oswego  river 
opposite  Battle  Island.  This  station  was  maintained  by  the 
United  States  Geological  Survey  in  cooperation  with  this  Depart- 
ment. The  results  may  be  found  in  the  Supplement  of  the  Report 
of  the  State  Engineer  and  Surveyor  of  New  York  for  1903, 
pages  86-91;  for  1903,  pages  41-42,  and  for  1904,  pages  512- 
513.  The  gage  readings  were  discontinued  in  1905.  On  May 
25,  1907,  a  gage  was  erected  by  this  Department  on  the  right- 
hand  bank  of  the  Oswego  river  opposite  Battle  Island  and  directly 
across  the  stream  from  the  former  gage.  Readings  of  this  gage 
have  been  taken  by  Smith  Sharp.  The  zero  of  the  gage  is  at 
elevation  294.42,  The  new  gage  consists  of  a  vertical  board, 
gradiiflled  to  fret  and  tenths. 

Mean   Daily  Elevation  of  WaHr-mrfaa  {Barge  Canal  Datum)  of  Onerta   Kiver  oppoiilr 
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Oswego  Hives  below  Battle  Island  Dam. 
A  cliain-aiid-weight  gage  was  erected  on  the  down-stream  end 
of  the  right-hand  abutment  of  the  Battle  Island,  or  Braddock's 
dam,  April  11,  1904,  by  H.  U.  Lyon,  of  this  Department.  The 
gage  reada  decimally  from  zero  to  d  feet,  the  standard  elevation 
of  the  water-surface,  when  the  gage  reads  zero,  being  301.00, 
and  the  chain  length  being  11.78  feet.  The  gage  is  read  each 
morning  by  Smith  Sharp. 

Mean  Daily  Elnation  of  WateT-tttr/act  (Barge  Canal  Datum)  of  OtrnfO  Riiwr  beUm  BaUla 
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Oswego  Riveb  above  Battle  Island  Dam. 
This  gage  is  attached  to  the  iip-stream  vertical  face  of  the  right- 
hand  abutment  of  the  dam.  It  was  esitablished  April  11,  1904, 
hy  H.  U.  Lyon,  and  rendinfrs  arc  taken  each  morning  by  Smith 
Shai-p.  The  gage  consists  of  a  vertical  board,  subdivided  to  feet 
and  tenths  by  coppered  staples,  and  reads  from  zero  to  9  feet. 
Water  is  diverted  to  supply  the  Oswepo  canal  at  the  right-hand 
side  of  the  stream  and  to  the  raceway  of  a  largo  wood  pulp  mill 
at  the  left-hand  side.  The  elevation  of  the  zero  mark  of  the  crest 
gage  is  306.14.    The  crest  of  the  dam  is  at  elevation  about  305.00. 

Mean  Dailv  EkvaHon  of  WaUr-turface  (Barge  Canal  Dalum)  of  Otvxao  Riser  abost  BalHe 
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Oswego  Rivee  at  Mouth  op  Wateruouse  Creek,  Fl'ltok, 
N.  Y. 
Waterhouse  creek,  sometimes  incorrectly  called  Black  creek, 
enters  the  Oswego  rivor  in  the  north,  or  lower  portion  o£  Fulton. 
A  record  of  the  stage  of  Watcrhouae  creek  has  been  kept  since 
April  9,  1904,  by  this  Department.  The  stage  of  the  water  is  de- 
termined by  measuring  down-stream  from  a  reference  point  on 
the  outer  comer  of  a  square  gray  stone  in  tho  west  end  of  the  north 
abutment  of  the  North  First  street  bridge,  crossing  Waterhouse 
creek  between  the  Oswego  river  and  tho  Oswego  canal.  The  ele- 
vation of  the  reference  point  is  315.00. 
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Oswego  River  above  Lower  Dam  at  Fulton,  N.  Y. 

The  elevation  of  the  water-surface  at  a  point  above  the  lower 
dam  at  Fulton  is  determined  each  morning  by  this  Department. 
A  vertical  board  gage,  reading  to  feet  and  tenths,  is  attached  to 
the  iip-stream,  center  angle  of  the  upper  gates  of  the  lower  river 
lock.  The  gage  is  located  on  the  right-hand  bank  of  stream,  a 
short  distance  above  the  dam,  and  observations  have  been  taken 
since  April  9,  1904.  During  1909,  the  readings  have  been  taken 
by  measuring  down  from  a  reference  point  on  the  gage  at  elevation 
338.03. 


Mean  Daily  ElevaHon  of  WcUer-Surface  (Barge  Canal  Datum)  of  Ottoego  Biver  above  Lower 

Dam  at  Fulton,  N.  Y. 


DAY. 

Jan. 

Feb. 

March. 

April. 

May. 

June. 

• 

1909. 
1 

331.33 
328.53 
331.93 
331.33 
331.23 
332.13 
1   331.23 
331.43 
331.63 
332.63 
330.98 
332.18 
331.33 
331.53 
331.98 
331.58 
332.78 
331.08 
331.58 
331.63 
331.73 
331.58 
332.23 
333.38 
333.28 
333.08 
333.03 
333.08 
332.68 
332.58 
333.43 

332.98 
332.48 
332.53 
332.43 
332.58 
333.18 
333.98 
333.38 
332.98 
332.88 
332.78 
332.23 
333.03 
333.73 
333 . 18 
332.83 
332.38 
332.63 
332.83 
333 . 18 
334.03 
333.83 
333.83 
334 . 48 
334.93 
334.78 
334.88 
335.38 

334.83 
334.83 
334.78 
334.73 
334.58 
334.43 
335.30 
334.68 
334.23 
334 . 28 
334.33 
334.48 
334.48 
335.03 
334.58 
334.38 
334.33 
334.13 
334.18 
334.13 
334.63 
334.33 
333.78 
333.78 
334.18 
334.53 
334.63 
335.13 
334.83 
334.83 
334.73 

334.73 
834.78 
334.73 
335.13 
335.23 
334.68 
334.63 
334.53 
334.73 
334.78 
334.83 
334.88 
334.78 
334.88 
335.03 
335.08 
335.18 
335.33 
335.13 
335.03 
334.93 
334.93 
334.83 
334.78 
334.23 
334.73 
334.48 
334.20 
334.43 
334.48 

334.58 
335.33 
334.93 
334.93 
334.78 
334.83 
334.83 
334.73 
335.43 
334.93 
334.93 
334.73 
334.83 
334.83 
334.78 
335.33 
334.88 
334.63 
334.63 
334.58 
334.58 
334.33 
334.83 
334.23 
334.03 
333.93 
333.88 
333.73 
333.73 
334.33 
333.83 

333.53 

2 

333.43 

3 

333.38 

4 

333.43 

5 

333.38 

6 

334.08 

7 

333.73 

8 

333.38 

9 

333.38 

10 

333.43 

11 

333 . 48 

12  

333 . 48 

13 

334 . 03 

14 

333 . 33 

15   

333 . 28 

16 

333.03 

17 

332.93 

18   

333.03 

19   

333.08 

20 

333 . 58 

21 

333.  as 

22 

332.78 

23 

332.53 

24 

332.53 

25 

332.48 

26 

332.43 

27 

333.33 

28 

332.48 

29 K 

30   

a 

31 

a  Record  discontinued. 
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Ohwkgo  Eivi:u  abovk  OMWE<io  Fai.is?  Dam,  Filton,  N.  Y. 

Obsen'ations  of  the  stage  o£  water  in  the  pond  above  the  Oswt^) 
Falls,  or  Upper  Fulton  «Iam,  have  been  taken  by  this  Department 
since  April  9,  1904.  A  gagi?  was  formerly  locatod  on  the  river 
wall  at  the  right-hand  side  of  the  stream,  16  feet  up-stream  from 
the  crest  of  the  dam.  During  1909  readings  have  been  taken  each 
uioniiiig  by  measuring  down  from  a  reference  point  consisting 
of  an  arrow  cut  in  the  coping  of  the  river  wall  near  its  n]>- 
stream  end.  The  elevation  of  the  reference  point  is  3.t5.00.  The 
water-elevation  al;ovc  the  njiper  and  l<)wer  dams  in  Fnlton  is  con- 
trolled by  mills.  These  mills  have  ca])acify  sufficient  to  ntilize 
the  entire  flow  in  ordinary  or  low  stages  of  the  stream. 

Meaa  Daity  BfcroWon  of  Walersur/ace  (Barge  Canal  Dalam)  nf  Otvxao  Hirer  abmv  Ofmgo 
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OsWKflO    KlVKR   AT    THE    iloUTH    OF    Ox    CbEEK,    NeAB 

Fl-ltoxj  X,  y. 

Ox  crtck  enters  the  Osv.ego  river  four  miles  south,  or  up-strcaiti 
from  Fulton  and  on  the  left-hand  side.  A  gage  was  established  at 
the  hiffhwaj  bridge  just  above  the  mouth  of  Ox  creek,  April  12, 
1904,  by  this  Uepartiupnt.  A  vertical  gage,  graduated  decimally 
by  copper  staples  «nd  reading  from  zero  to  9  feet,  is  used.  The 
gage  is  attafhe<l  to  the  down-stream  side  of  the  bridge  near  the 
left-hand  abutment.  The  elevation  of  the  zero  mark  ia  347.71. 
r.ock  No,  7,  or  Morsemau's  liK-k,  i^  locatwl  aeross  the  rivor  fmui 
Ox  enok,  A  l)eneh-uiark  is  luratcjl  on  this  lock  at  elevation 
H.^.4.5;!. 

.Vcan  DiHv  Elevalion   of  Waler-iurfacr  {Barge  Canal  Dalum)  af  Otwrgo  River  at  Moulk  of 
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Oswego  Hiveb  bklow  Site  of  Old  Horseshoe  Dam. 
The  gage  at  this  station  was  erected  April  13,  1904.  It  is 
loentcd  on  tho  right-hand  bank  of  the  Oswego  river  on  a  strip 
of  laiiil  between  the  river  and  Oswego  canal,  a  short  distance 
below  guard-lock  No.  2.  The  readings  are  taken  by  means  of  a 
weight  and  chain  in  cunjunction  with  a  horizontal  scale.  The 
scale  is  attached  at  one  end  to  a  large  buttonwood  tree.  The  other 
end  projects  over  the  water.  Readings  arc  taken  usually  about 
noon  each  day  by  Frank  M.  Hughes. 

Mean  Daily  Elevalion  of  Waler-tar/ace  ( Barge  Canal  Datum)  of  Oneego  River  belmt  Site  of 

Old  Hor^ahot  Dam. 
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Oswego  Riveb  above  Site  of  Oi.d  Horseshoe  Bam. 
A  gage  consistiEg  of  horizontal  scale  with  weight  and  chain  was 
erected  a  short  distance  above  giiartl-lock  Xo.  2,  April  13,  1904. 
One  end  of  the  gage  box  projects  horizontally  over  the  water. 
The  observer  is  Frank  il.  Iliighos.  Keadings  are  usually  taken 
about  noon  each  day.  The  elevation  of  the  datum  of  this  gage, 
as  well  as  that  of  the  gage  below,  is  drtermiiied  from  a  bench- 
mark on  guard-lock  No.  2,  having  an  elevation  3C0,91. 

Mtart  Dailv  Blevaiion  of  Woter-turfaa  {Bargt  Canal  Datum)  of  Oiwteo  River  abimt  Site  nf 
Old  narteihoe  I>am. 
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OSWKOO    KlVER   AT    HiNMANSVILLE  BeIDOK. 

This  gage  is  located  on  tlio  Jown-stream  side  of  the  left-hand 
span  rtf  the  bridge  crossing  Oswego  river  at  llinmansville.  The 
gago  is  of  the  chain-aiid-weight  tyiH".  The  gage  box  is  attached 
horizontally  t.>  the  bridge  floor  outside  the  hand-railing  and  the 
scal{^  is  graduated  from  zero  to  nine  feet.  The  standard  dattun 
of  this  gag(!  is  3+8.fi4^;i.  Length  of  ehain  is  19.05  ft.  The  gage 
was  ratalilished  April  13,  1!)04,  and  is  ri>ad  each  day  Rl>out  noon 
by  Frank  51.  Ilnglics,  The  gage  is  located  near  lock  No.  6  on 
the  Os.wf'go  canal.  A  bench-mark  on  this  lock  is  at  elevation 
3G1.09,  Current-meter  nieasurcnicnts  were  formerly  made  at  this 
bridge,  but  as  the  stream  is  obstrnctej  by  grass  at  times  and  there 
are  other  object  ion  abb'  fc^itiirrs,  tin  sc  measurements  have  not  Ix-eu 
continned. 

lUran  Dailn  Eleralion  a}  Walrr-tUTfact  IBarvi  CanaClOolumYaf  Orwfoo  Ri'-er  al  Hinmani 
rillt  Bridge. 
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OsWKfiO   RlVKK   IIKI.OW    DaM    AT    PlIOKNIX,    N.    Y. 

A  gage  was  established:  April  IG,  1904,  liy  this  Department  and 
readings  are  taken  about  noon  each  day  by  George  Archambeaii. 
The  gago  at  present  ujicd  is  a  vertical  scale  divided  decimally  by- 
coppered  staples  from  zero  to  nine  feet.  It  is  attached  to  the 
down-stream  side  of  the  Peiidergast  Mill  on  the  right-hand  hank  of 
the  rivw.  The  gage  zero  is  at  elevatirm  !!52.'J5.  The  gage  is 
located  255  feet  down-stream  from  the  right-hand  end  of  (he  dam. 

Mean  Dailg  Elevation  ot  Waier^wface  ( Bi 
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Oswego  River  above  Dam  at  Phoenix,  N.  Y. 

Observations  of  the  s(age  of  water  in  the  pond  above  Phceuix 
dam  have  been  taken  by  Gcwrg©  Archambeau  about  noon  each 
day,  beginning  April  10,  1904.  The  gage  at  present  nsed  is  a 
vertical  scale  graduated  to  feet  and  tenths  by  copper  staples  and 
reading  from  zero  to  nine  feot.  It  is  attached  to  the  west  side 
of  the  bulkhead  wall,  105  feet  east  of  the  east,  or  right-hand  end 
of  the  dam.  The  gage  is  a  few  feet  above  the  line  of  the  crest  of 
the  dam  and  is  in  the  entrance  of  the  hydraidic  oanal.  The  zero 
mark  is  at  elevation  357.31.  The  crest  of  the  dam  is  at  elevation 
about  359.13.  Datum  of  this  gage,  as  well  as  that  of  tho  gage 
fielow,  is  determined  from  a  bench-mark  on  the  Phcenix  guard- 
liK-k,  the  elevation  of  which  is  365.40.  Water  is  diverted  to  mills 
at  both  ends  of  the  (lam.  Flash-boards  are  placed  on  the  dam  nt 
limes.  Dnring  extreme  high  water  the  dam  is  submerged  by 
hack-water  from  below. 

Mtan  Daily  EUvalUm  of  Waler->ur/aet  (Barge  Canal  Datvm)  a]  Ofneio  River  Move  Dom  at 
Phomix.  N.  Y. 


iM>.a 

lMi.81 
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GAGES  ON  ONEIDA  LAKE  AND  EIVER. 

Oneida  lake  has  a  water-surface  area  of  80  square  miles  and  lies 
at  an  elevation  of  370  feet  above  tide.  The  drainage  basin  within 
a  radius  of  10  miles  to  the  south  and  west  is  relatively  flat,  with 
numerous  swampy  tracts.  The  lake  receives,  through  Chitte- 
nango  and  Oneida  creeks,  drainage  from  an  extensive  area  of  the 
central  New  York  plateau  and,  through  Wood  and  Fish  creeks 
on  the  east,  drainage  from  a  portion  of  the  west  slope  of  the 
j)lateau  bordering  the  Adirondack  mountains.  On  the  north  the 
drainage  area  is  less  extensive  and  the  inflowing  streams  are 
small.* 

The  outflow  from  the  lake  through  Oneida  river  joins  Seneca 
river  at  Three  Kiver  Point,  forming  Oswego  river.  From  Brew- 
erton  to  Three  River  Point  the  distance,  in  a  straight  line,  is  but 
eight  miles;  following  the  windings  of  the  stream  it  is  sixteen 
miles. 

Oages  for  Determining  Elevation  of  Water-surface  on  Oneida  River. 


LOCATION. 


Three  River  Point 

Below  Oak  Orchard  dam. 
Above  Oak  Orchard  dam. 
Below  Cauishdenoy  lock. 
Above  Caughdenoy  lock. 
Brewerton. 


Distance  in 

IllLES.* 


Place 

to 
place. 


0 

5.3 

0 

7.4 

0 

4.0 


Sylvan  Beach ,  21 .6 


From 
Three 
River 
Point. 


0 
6 
6 

12. 

12. 

16. 

38. 


3 
3 

7 
7 
7 
3 


Usual  time  of 
reading  gage. 


7  a.  m. 
6  a.  m.;  7p.  m. 
6  a.  m.;  7  p.  m. 

8  a.  m. 
8  a.  m. 
8  a.  m. 
8  a.  m. 


Present  type  of  gage. 


Board  with  coppered  staples. 
Board  with  coppered  staples. 
Board  with  coppered  staples. 
Board  with  coppered  staples. 
Board  with  coppered  staples. 
Board  with  coppered  staples. 
Graduated  board. 


*  Measured  along  course  of  stream  on  U.  S.  Geological  Survey  topographic  map. 

a  A  portion  of  the  drainage  area  is  shown  on  the  Syracuse,  Chlttenango.  Oneida,  Oriskany. 
Morrisville,  Cazenovia  and  Tully  topographic  atlas  sheets  of  the  United  States  Geological 
Survey, 


378  Hki'Ort  of  State  Encineeb. 

Oneida  Riveu  at  Tjiuee  Kiver  Point,  N.  Y. 
A  vertical  gage  is  attached  to  the  right-haml  side  of  the  up- 
stream end  of  the  pier  nearest  the  loft-hand  bank  of  Oneida  river 
on  the  highway  bridge  crossing  the  river  at  Three  River  Point. 
This  gage  is  so  located  as  to  show  the  water-level  at  the  months  of 
Oneida  and  Seneca  rivers,  and  at  tho  head  of  Oswego  rive  r.  The 
gage  is  graduated  decimally  from  zero  to  nine  feet  and  has  been 
read  each  morning  by  J.  Thaniberlain,  be^nning  April  16,  1904. 

Mean  Daily  Elevalion  of  Waler-tur/aee  (BOTge  Canal  Dalam)  of  Oneida  Siver  at  Thret  Hirer 
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Oneida  Rivee  at  Schroeitel's  Briikje,  Euclid,  N.  Y. 

The  gaging  station  was  established  August  30,  1902,  and  is 
maintained  by  the  U.  S,  Ge^^ldgical  Survt^  in  cooperation  with 
this  Department.  It  is  lot-ated  seven  milea  up-stream  from  Thne 
Kiver  Point. 

Ohservations  of  stream  stage,  which  are  taken  each  morning 
and  evening  by  Louis  JIcArthiir,  are  made  from  a  gage  above  Oak 
Orchard  State  dam,  0.4  mile  above  Schroeppel'a  bridge.  The 
{rage  readings  have  been  taken  above  the  dam  to  avoid  backwater 
from  ice  or  other  causes  as  far  as  [Mssiblc.  A  calibration  curvei  for 
the  cross-section  of  the  stream  at  Schroeppel's  bridge  has  been 
i)btained  by  current-meter  measuremenls. 

Above  a  certain  stage  the  dam  bocomrs  submerged  and  the  dis- 
charge is  modified.  A  special  rating  lablp,  deducMl  from  measure- 
ments mflde  during  the  iieriod  of  submrrpcuce,  is  nsed  to  calculate 
the  discharge  during  the  high-water  perind.  Allnwancc  is  made 
for  the  opening  af  Inck-paddlcs  in  winhr,  and  for  flash-boards 
when  used. 

Mean  Daily  DiKhargt.  Urmnd-ftrl,  of  Oneida  Rirrr  at  Schrorppefi  Sridgc.  Exiclid.  .V.   Y, 


KEroRT  OF  State  Exoineer. 


MentMt,  Dttchargt  Of  Oneida  Rivtr  at  Sehnepptfi  BrUlgt.  BuOid,  N. 

[Dnliuce  iren,  1,400  Bquwo  miles.] 

r. 

DlSCOAiai  IN  SBOOHD-rUT. 

n,.^. 

MONTH. 

Maximum. 

Minimum. 

Umo. 

Fet 

■33ir 

SS 

iwe. 

0,298 
1:409 

1 

i 

1,030 

005 

it 

G.S6 

it. 

a.4sz 

.l.i 

0.B87 

1 

lis 

Oneida  Rivkr  below  Oak  Orchard  Dam, 
A  gage  was  erected  by  this  Dupartinmt,  April  23,  11)04,  on  the 
fcinlcr  ];ilf3  at  the  Wk  ixit  hrlow  Oak  Orchard  dam.  The  gage  is 
graduated  deciinally  from  zero  to  nine  feet,  hy  iiicgiia  of  coppen^d 
staples.  Koadiiigs  arc  takra  each  iiiuniiiig  and  night  by  Linii> 
iJIcArthur. 

Mctxn  Daily  Elevation  al  Waicr-iurfacc  (Barge  Canal  Datum')  of  Oneida  RIkt  bthir  Oak 


amt.a 
amjo 


..ii.li 
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O-VKIDA   lllVKIt   AHOVK   DaIv   OkcMARO   DaM. 

Readings  of  tho  water-surface  elevation  above  Oak  Orchard 
dam  were  taken  by  the  U.  S.  Geological  Survey  from  a  reference 
point  on  the  lock  wall,  beginning  Angiist  30,  1902,  as  descril)ed 
in  connection  with  the  gagings  at  Schroeppel's  bridge.  April  23, 
li)Oi,  a  gage  was  placed  on  the  fender  piles  a  short  distance  above 
the  entrance  to  the  lock  above  Oak  Orchard  dam  by  this  Depart- 
ment. Preceding  June  5,  1907,  the  zero  of  this  gage  was  at  eleva- 
tion 360.64,  Beginning  June  .'),  1907,  the  datum  has  been  at  eleva- 
tion 360.83.  Readings  are  taktn  each  morning  and  night  by  Louis 
AfcArthur.  Tho  gage  is  vertical  and  is  gradnalnl  decimally  by 
means  of  coppered  staples. 

Mean  Daitv  Btmaiion  of  Waler-iw/<ux  (Barge  Canal  Datum)  of  Oneida  River  oAove    Oak 
Orrtiard  Dam. 
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OSBIDA  ItlVEK   BELOW    JjOCK   AT    CaUGIIIJENOT,    K.    Y. 

A  vertical  gage  was  erected  by  this  Department  on  the  fender 
piles  at  the  left-hand  side  of  Oneida  river  below  Caiighdenoy  lock, 
April  22,  1904.  The  gage  is  divided  decimally  to  feet  and  tenths 
by  means  of  coppered  staples  and  reads  from  zero  to  nine  feot. 
The  zero  mark  is  at  elevation  30.1.9^.  Readings  of  this  gage  and 
also  of  the  gage  above  the  lock  arc  taken  edeh  morning  by  Adniram 
Hart. 

/  Oneida  Rivtr  bfbne  Lock 
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Oneida  Rivek  above  Lock  at  CAUtjiiuENoY,  N.  Y. 

This  gaging  station  was  established  Aprill  22,  190i,  the  gage 
being  located  just  above  the  lock  at  Caiighdenoy.  During  1908  and 
1909  the  eel  weirs,  which  were  formerly  located'  at  this  place, 
w^re  removed  and  a  masonry  dam  constructed  across  the  Oneida 
river.  A  side-cut  caual  extends  for  several  hundred  feet  up-stream 
from  the  dam  and  lock.  The  gage  is  located  in  its  former  position 
above  the  lock  in  the  side-cut  canal,  and  accordingly  it  shows  ap- 
proximately the  level  of  the  river  as  it  exists  at  the  head  of  the 
side-ciit  several  hundred  feet  nbove  the  dam. 

During  ihe  year  1909  the  conditions  were  urbitrarily  changed 
from  time  to  time,  as  a  result  of  construction,  which  was  in 
progress. 

The  zero  mark  of  the  gage  is  at  elevation  365.31,  Barge  canal 
datum.  The  gage  consisls  of  a  vertical  lx>aril,  IVs  x  6  inches, 
divided  to  feet  and  tenths  by  copjKred  staples  and  reading  from 
zero  to  8  feet. 

Readings  are  (aken  Cfsch  morning  by  John  P.  Hillyer. 

Mtan  Daily  EUcaiioa  o/  K'uli 
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Oneida  River  at  Highway  Britkje,  Breweeton,  N.  Y, 
A  gage  ia  attached  to  the  left-hand  face  of  a  square  timber  crib 
filled  with  stone,  adjacent  to  the  fender  piles  immediately  up- 
stream from  the  center  pier  of  the  awinpng  span  of  the  highway 
bridge  at  Brewerton.  This  bridge  is  located  close  to  the  foot  of 
Oneida  lake  and  the  gage  shows  very  nearly  the  stage  of  the  lake. 
The  gage  was  erected  April  22,  1904,  and  was  read  during  1909, 
each  morning  by  W.  M.  Hubbard. 
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Fish  Ceeex  at  Syi.van  Beach,  N,  Y. 

Fish  creek  enters  Oneida  lake  at  the  eastern  end  of  the  lake. 
The  channel  of  the  creek  is  being  enlarged  to  serve  as  the  entrance 
of  the  Barge  canal  te  Oneida  lake  and  an  approach  is  being  ex- 
tended into  the  lake. 

A  gage  was  erected  July  1,  1904,  near  the  mouth  of  the  creek, 
the  readings  of  the  gage  showing  lake  level  at  this  point  The 
position  of  the  gage  has  been  slightly  changed  at  several  times 
during  Barge  canal  construction.  The  gage  is  vertical  and  con- 
sists of  a  %  by  6-inch  board,  divided  to  feet  and  tenths,  the 
lower  5-foot  section  being  of  enameled  steel  and  the  upper  por- 
tion being  subdivided  by  coppered  staples. 

The  zero  mark  of  the  gage  was  at  elevation  870,  May  21,  1906, 
to  October  5,  1909,  when  it  was  removed  to  elevation  368.0,  Barge 
canal  datum. 

Headings  are  taken  at  8  a.  m.  daily  by  William  H.  Ihinn. 

Mean  Dailu  Btatatian  of  Walcr-turfari-  (Barge  Canal  DaiMm)  of  Oneida  Lakt  at  Mouth  o 
fitk  Creek  at  .Sufran  Beach,  N.   ¥. 


DAT. 

Jin. 

». 

Ihr. 

April.    Ibf-  '  J> 

1 

1009. 

i:! 

371.01 
371.01 

g:S 
11 

m.w 

11 
IS 

1 

372  80  373  30  37 

s 

370 
370 
370 
37( 

1 
1 

i 

170 
171 

I 

i 
5 

I^:lg:|?t:l8ii? 

lllllll 

373:ooi37i:oo' 374:10  3T3:»371 
372.mI37I.O0,374,10  3^.0037] 

i 
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ONEIDA  GREEK. 

Description. 

The  head  waters  of  Oneida  creek  are  in  northeastern  Madison 
county.  Above  Peterboro  the  drainage  is  mostly  through  a  swamp 
averaging  one-half  mile  in  width  by  2^  miles  in  length.  The 
stream  flows  easterly  from  this  swamp  to  the  foot  of  the  falls 
above  Munnsville.  In  the  vicinity  of  the  falls  the  stream  descends 
from  elevation  1,100  to  elevation  700  in  about  three  miles.  From 
Munnsville  to  Oneida  the  creek  flows  through  a  somewhat  dis- 
sected valley  of  one  mile  average  width,  bordered  by  steep  slopes 
rising  500  feet  or  more  within  a  distance  of  one  mile  on  either 
side.  North  of  Oneida  Castle  the  drainage  is  rather  flat.  Oneida 
creek  enters  the  eastern  end  of  Oneida  lake  near  South  Bay,  the 
elevation  of  the  lake  being  At  370.  Water-power  is  utilized  at 
Oneida  Community  and  at  Munnsville.  A  feeder  dam  at  Oneida 
Castle  diverts  most  of  the  low-water  flow  to  the  Erie  canal  through 
a  feeder  2.9  miles  long  entering  the  oanal  at  Durhamville.  The 
drainage  basin  as  a  whole  is  irregularly  pear-shaped  and  the  upper 
basin  is  broad.  The  slopes  are  steep  and  the  tributaries  are  well 
distributed  and  moderately  branching.  This  basin  is  shown  on 
the  Morrisville,  Oneida,  Chittenango  and  Cazenovia  sheets  of  the 
U.  S.  Geological  Survey  topographic  map. 

Oneida  Creek  at  Kenwood,  N".  Y. 

A  gaging  station  was  established  at  the  Oneida  Community 
Dam  and  Silk  Mill,  June  11,  1907,  by  Robert  E.  Horton.  A 
four  foot  enamelled  steel  gage  graduated  to  hundredths  of  feet  is 
attached  to  a  tree  on  the  left-hand  bank  of  Oneida  creek,  175  feet 
tip-stream  from  the  dam.  The  dam  is  of  timber,  having  a  crest, 
length  of  79.25  feet.  The  crest  is  nearly  level  and  the  er(»s- 
section  is  uniform  throughout  the  entire  length.  A  board  gage 
with  painted  lOth-foot  marks  was  also  placed  in  the  tail-race 
immediately  below  the  silk  mill.  The  silk  mill  contains  one  24- 
inch  Hercules  and  one  24-inch  Camden  water-wheel.  Records  are 
kept  by  Carl  Hatch,  showing  the  crest  and  tail-race  gage  readings 
each  morning  and  night,  together  with  the  gate  opening  and  num- 
ber of  hours  run  per  day  for  each  water-wheel.     The  elevations 
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are  referred  to  an  assumed  bench-mark  consisting  of  a  chiselled 
cross  on  the  up-stream  corner  of  the  right-hand  abutment  of  the 
dam. 

Elevation  of  assumed  bench-mark 100. 00 

Elevation  of  crest  of  gage  zero 94 .  01 

Mean  crest  elevation  about 95 .  60 

Tail-race  gage  zero 82 .  97 

Current-meter  measurements  were  made  in  the  tail-race  to  de- 
termine the  turbine  discharge  in  1907. 

The  results  of  gagings  at  this  station,  1898  to  1900,  inclusive, 
may  be  found  in  the  report  of  State  Engineer  and  Surveyor  for 
1902,  supplement,  pages  49-52.  Additional  data  is  given  in  the 
report  for  1906,  supplement,  pages  138-139. 


Mean  Daily  Discharge,  Second-feet,  of  Oneida  Creek  at  Kenwood,  N. 

y. 

DAY. 

Jan. 

Feb. 

Mar. 

April. 

May. 

June. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

Dec 

1900. 
1 

16 
16 

♦44 
56 
86 

140 
56 
27 
66 

♦81 
68 
41 
32 
30 
50 
26 
♦109 
81 
32 
35 
50 
98 

308 
♦603 

326 

224 

116 
90 

112 

83 

♦109 

126 

112 

86 

126 

112 

294 

♦211 

112 

55 

112 

74 

74 

50 

♦140 

126 

156 

106 

86 

90 

821 

♦355 

321 

280 

771 

386 

205 

233 

♦211 

102 

86 

72 

64 

94 

77 

♦109 

68 

86 

674 

223 

186 

118 

♦175 

125 

75 

126 

115 

117 

122 

♦175 

126 

107 

107 

335 

440 

378 

♦109 

281 

263 

134 

171 

146 

134 

♦175 

146 

188 

178 

165 

156 

108 

♦109 

98 

108 

385 

343 

314 

203 

♦140 

140 

126 

126 

112 

99 

83 

♦140 

98 

71 

86 

68 

171 

306 

♦200 

165 

140 

126 

174 

171 

231 

♦211 

289 

331 

289 

126 

178 

175 

♦125 

171 

140 

146 

117 

106 

85 

♦211 

68 

60 

68 

74 

79 

71 

♦157 

182 

92 
46 
43 
46 
92 

♦60 
72 
47 
46 
43. 
61 

106 
♦103 
86 
62 
44 
40 

134 
72 

♦95 
74 
43 
41 
41' 
46 
39 

♦68 
65 
38 
34 

20 
11 
20 

♦81 
50 
81 
81 
44 
33 
55 

♦81 
50 
20. 
20 
20 
25 
42 

♦50 
50 
49 
37 
24 

♦TO 
36 
17 
20 
16 
17 
14 

♦89 
37 
18 
13 
11 
11 
10 

♦57 
56 
58 
72 
50 
25 
13 

♦60 

10 
14 
13 
12 
♦3 
3 

58 
54 
34 
96 
29 
♦55 
51 
24 
17 
17 
5 
3 
♦3 
33 
12 
12 
24 
30 
53 
♦81 
58 
40 
36 
71 

62 
49 
♦109 
67 
29 
20 
17 
15 
21 

♦55 
54 
27 
24 
26 
14 
7 

♦42 
66 
36 
23 
22 
19 
19 

♦68 
82 
65 
16 
11 
12 
13 
♦3 

93 
80 
44 
20 
14 
59 
♦60 
68 
56 
73 
80 
50 
38 
♦75 
96 
34 
57 
47 
62 
104 

♦109 
88 
51 
58 
95 
86 
96 

♦125 
72 
63 

84 

2 

71 

3 

66 

4 

112 

5 

♦140 

6 

97 

7 

68 

8 

65 

9 

58 

10 

61 

11 

113 

12 

♦140 

13 

91 

14 

164 

15 

113  ' 

16 

78 

17 

73 

18 

104 

19 

♦140 

20 

72 

21 

63 

22 

75 

23 

84    48 

47 

24  

92 
♦81 
64 
37 
29 
22 
22 
11 

17 
20 
10 
13 
11 
♦3 
17 
17 

45 

25 

81 

26 

♦81 

27 

109 

28 

50 

29 

20 

30 

19 

31 

15 

Mean 

104 

208 

167 

155 

160 

63.6 

44.7 

29.9 

31.7 

35.3 

68.4 

80.8 

♦  Indicates  Sundays. 
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Monthly  Dischxirge  of  Oneida  Creek,  ai  Kenwood,  N.  Y. 
[Drainage  area,  63  square  miles.] 


MONTH. 


1909. 

January 

February 

March 

April 

May 

June 

July 

August 

^ptember 

October 

November 

December 


DlBCHAHGE  IN  SeOOND-FEBT. 


Per 

Maximum. 

Minimum. 

Mean. 

square 
mile. 

326 

16 

104 

1.66 

821 

50 

208 

3.30 

574 

64 

167 

2.65 

386 

71 

155 

2.46 

331 

60 

160 

2.54 

134 

34 

63.6 

1.01 

92 

11 

44.7 

0.710 

89 

3 

29.9 

0.475 

96 

3 

31.7 

0.503 

109 

3 

35.3 

0.560 

125 

14 

68.4 

1.09 

164 

15 

80.8 

1.28 

Run-off. 


Depth  in 

inches  on 

drainage 

area. 


1.91 

3.43 

3.05 

2.76 

2.92 

1.13 

0.816 

0.546 

0.563 

0.644 

1.22 

1.47 


CHITTENANGO  CREEK. 

Description, 

Chittenango  creek  is  the  principal  tributary  of  Oneida  lake 
from  the  south.  It  comprises  three  main  branches:  Buttermit 
creek,  Limestone  creek  and  Chittenango  creek  proper.  The  three 
branches  join  near  North  Manlius.  Above  the  junction  of  Butter- 
nut creek,  Chittenango  creek  flows  through  an  irregular  dumbbell- 
shaped  area  extending  in  a  northwest  and  southeast  direction. 
This  area  lies  chiefly  in  the  dissected,  hilly  region  south  of  the 
line  of  the  New  York  Central  railroad.  Tho  length  of  the  ba.sin 
is  about  22  miles.  Its  width  in  the  upper  portion  is  9  miles;  in 
the  middle  portion,  4  miles;  in  the  lower  portion,  7  miles.  The 
drainage  basin  is  deeply  rolling,  mostly  cleared  and  has  a  heavy, 
imper\aous  soil  with  extensive  .sodded-mcadow  areas.  The  soil  is 
underlaid  by  shale  rock,  often  outcropping,  and  affording  numer- 
ous springs.  The  stream  tributaries  are  somewhat  sparse.  Marsh 
and  swamp  areas  are  very  limited,  with  the  exception  of  the  Nelt^n 
swamp,  about  two  square  miles  in  area. 

There  were  formerly  several  water-powers  in  use  in  the  deep 
narrow  valley  between  Chittenango  falls  and  Chittenango.  The 
outflow  from  Cazenovia  lake  is  regulated  and  there  is  also  a  reser- 
voir at  Erieville.  These  reservoirs  are  used  to  supply  the  summit 
level  of  tho  Erie  canal.     Tho  capacities  of  these  reservoirs  are 
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given  as  follows  in  New  York  State  Barge  Canal  Report  for  19Q1, 
page  663 : 

Erieville  Reservoir, 

Storage  capacity  .• 318,424  cubic  feet 

Tributary  drainage  area 5.4  square  miles 

Water-surface 340  acres 

Cazenovia  Lake. 

Tributary  drainage  area 8.7  square  miles 

Storage  capacity 206,997  cubic  feet 

Water-surface 1.7  square  miles 

The  head  of  the  stream  is  near  Erieville  reser\'oir,  which  is 
formed  by  a  dam  crossing  a  small  stream  valley,  formerly  tribu- 
tary to  Chenango  river  through  Eaton  brook.  Results  of  gagings 
of  Chittenango  creek  at  Bridgeport,  where  the  stream  debouches 
into  Oneida  lake,  may  be  found  in  the  report  of  the  State  Engineer 
and  Surveyor  for  1902,  Supplement,  pages  57-61.  Cazenovia 
lake  is  located  10  miles  below  Erieville  reservoir,  which  is  at 
the  head  of  the  stream  at  elevation  1,190.  From  its  outlet  to  the 
foot  of  the  plateau  at  Erie  canal  crossing  the  stream  descends 
770  feet,  the  distance,  following  the  general  trend  of  the  valley, 
being  11  miles.  At  Chittenango  falls  there  occurs  a  precipitous 
descent  of  about  100  feet. 

Chittenango  Creek  at  Chittenango,  X.  Y. 

A  current-meter  gaging  station  was  established  at  Main  street 
highway  bridge  in  Chittenango  village,  May  22,  1901,  by  R.  E. 
Ilorton,  for  the  U.  S.  Geological  SunTV,  by  which  it  was  main- 
tained until  July  9,  1905,  when  it  was  transferred  to  the  care  of 
this  Department.  Current-meter  measurements  have  been  taken 
and  rating  table  made,  from  which  the  accompanying  tables  have 
been  computed. 

The  stream  at  this  point  is  entrained  between  parallel  walls, 
affording  a  channel  50  feet  wide,  over  which  the  bridge  passes  at 
a  single  span.  The  bridge  stands  at  an  angle  to  the  thread,  of  the 
stream,  and  has  a  span  between  abutments  of  57  feet^  The  gage 
board  is  secured  in  a  vertical  position  to  the  right  abutment  on  the 
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up-stream  side,  and  reads  decimally  from  0  to  8  feet.  The  stage 
of  the  stream  is  observed'  twice  daily  by  the  gage-reader,  Bessie 
If.  Kellc^.     The  bench-mark  is  on  the  up-stream  comer  of  the 

coping  of  the  right-hand  bridge  abutment. 


Elevation,  bench-mark  . 
Elevation,  gage  zero. . . 


458. 3D 
450. IG 


The  gaging  station  is  one-half  mile  above  the  State  dam,  di- 
verting water  for  the  supjily  of  the  summit  level  of  Erie  canal. 
The  freshet  of  December  15,  1901,  changed  the  cross-section  of 
the  stream  at  the  gaging  station.  Separate  rating  cun-es  have 
been  prepared  for  the  periods  preceding  and  following  that  dale. 

Mnan  Dailu  Elrvalian  of  Waler-iurface  (Barge  Canal  Datum)  of  ChiUettanao  Crab  at  CkiUen 
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CurrerU-meler  Diecharge  Measurements  of  ChiUenango  Creek  at  ChUtenango,  N,  Y. 


DATE. 


1009. 

May  13 

July  30 ... . 
Aug.  27 


Hydrographer. 


A.  R.  Patchke 
E.-C.  NUes.... 
£.  C.  Nlles.... 


• 

Gage 
height. 

Area  of 
section. 

Mean 
velocity. 

Feet. 
2.24 

1.40 
1.50 

Square 
feet. 
124 
70.4 
74.5 

Ft  per 

second. 

2.30 

0.697 

0.917 

Dis- 
charge. 


Second- 
feet, 
286 
49.1 
68.3 


Rating  Table  for  CkUtenango  Creek  at  ChiUenango,  N.  Y.^for  1909. 


I 

o 


1.00 
1.10 
1.20 
1.30 
1.40 
1.50 
1.60 
1.70 
1.80 


g 

• 

• 

s 

• 

§ 

^ 

1 

1 

8 

J3 

§ 

Q 

'Q 

O 

s 

Q 

o 

135 

20 

2. 83 

440 

45 

3.70 

155 

25 

'2.93 

485 

45 

3.80 

183 

30 

3.00 

530 

60 

3.90 

210 

30 

3.10 

680 

60 

4.00 

240 

35 

13.23 
!3.30 

630 

60 

4.10 

275 

40 

683 

56 

4.20 

315 

40 

3.40 

735 

65 

355 

40 

3.50 

793 

60 

393 

45 

^.60 

860 

60 

1 

I 


910 
970 
1,036 
1.100 
1.170 
1.240 


i 

d 


Q 

60 
66 
65 
70 
70 
70 


Mean  Daily  Discharge,  Second-feet,  of  ChiUenango  Creek  at  ChiUenango,  N.   Y. 


DAY. 

Jan. 

Feb. 

Mar. 

April. 

May. 

June. 

1 

July. 

Aug. 

Sept 

Oct 

Not. 

Dee. 

1900. 
1 

45 

50 

45 

45 

65 

60 

55 

55 

55 

65 

55 

60 

50 

55 

50 

55 

55 

55 

60 

55 

60 

195 

225 

210 

180 

180 

78 

106 

100 

85 

106 

115 

115 

100 

92 

240 

295 

70 

78 

125 

35 

135 

92 

66 

92 

180 

168 

135 

115 

168 

940 

108 

60 

1,002 

485 

195 

135 

125 

168 

108 
125 
125 
115 
125 
168 
145 
125 
145 
195 
440 
375 
210 
168 
145 
145 
115 
100 
108 
115 
115 
02 
100 
115 
681 
605 
815 
295 
275 
195 
195 

258 
258 
815 
275 
240 
485 
580 
376 
258 
195 
168 
168 
195 
762 
395 
315 
275 
258 
195 
210 
195 
180 
168 
145 
125 
125 
115 
92 
85 
155 

855 

&a5 
225 
168 
180 
258 
295 
258 
225 
815 
375 
355 
225 
225 
195 
240 
195 
168 
125 
125 
108 
100 
100 
85 
78 
92 
78 
115 
108 
85 
92 

78 

78 

70 

78 

145 

108 

02 

7S 

85 

125 

108 

85 

78 

78 

100 

295 

135 

78 

65 

65 

70 

60 

70 

65 

65 

60 

65 

65 

55 

40 

85 
40 
50 
40 
35 
88 
32 
45 
55 
45 
38 
32 
28 
32 
28 
88 
45 
60 
65 
45 
65 
60 
78 
70 
78 
65 
60 
50 
45 
45 
60 

45 
45 
60 
45 
45 
65 
45 
35 
40 
45 
50 
45 
86 
65 
60 
66 
70 
55 
78 
60 
66 
50 
88 
45 
66 
88 
40 
40 
45 
40 
40 

38 
65 
60 
50 
55 
50 
40 
36 
38 
65 
65 
60 
46 
40 
45 
60 
46 
40 
35 
40 
35 
38 
88 
78 
65 
60 
65 
50 
65 
60 

6 
60 
66 

70 
65 
60 
65 
50 
65 
65 
60 
66 
60 
65 
66 
65 
60 
66 
70 
65 
66 
66 
70 
65 
55 
50 
60 
55 
66 
46 
50 

65 
66 

66 
66 
65 
55 
55 
50 
45 
65 
65 
60 
55 
45 
55 
50 
46 
40 
86 
38 
45 
66 
78 
65 
50 
55 
65 
60 
46 
46 

46 

2 

40 

3 

35 

4 

88 

5 

88 

6 

45 

7 

65 

8 

66 

9 

65 

10  

60 

11  

56 

12 

46 

13 

60 

14  

65 

15 

50 

16 

45 

17    

46 

18 

50 

19 

60 

20 

50 

21 

65 

22 

60 

23 

70 

24     

65 

25 

50 

26 

46 

27 

66 

28 

92 

29 

126 

30 

106 

31  

100 

Hmn, , 

84.2 

201 

203 

252 

190 

88.0 

47.2 

49.6 

48.8 

60.6 

63.2 

68  0 
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Monthly  DiKharge  of  ChiUenango  Creek,  at  ChiUenango,  N.  Y. 
[Drainage  area,  79  square  miles.] 


MONTH. 


DlSCBABGE  IN  SeCOND-FEET. 


1909. 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


Maximum. 

Minimum. 

Mean. 

225 

45 

84.2 

1,002 

35 

201. 

680 

92 

203. 

762 

85 

252. 

375 

78 

190. 

295 

40 

88.0 

78 

28 

47.2 

78 

35 

49.6 

78 

35 

48.8 

70 

45 

59.5 

78 

35 

53.2 

126 

35 

58.9 

1 

Per  . 

square 
mile. 


1.07 

2.54 

2.57 

3.19 

2.41 

1.11 

0.597 

0.628 

0.618 

0.753 

0.673 

0.746 


RUN-OPF. 


Depth  in 

inches  on 

drainage 

area. 


1.23 

2.64 

2.96 

3.67 

2.77 

1.24 

0.687 

0.722 

0.692 

0.866 

0.754 

0.858 


LIMESTONE  CREEK. 

Desceiption. 

The  natural  source  of  Limestone  creek  is  on  the  slope  of  Tiii- 
selor  hills  near  Erieville,  Madison  county,  N.  Y.  In  the  construc- 
tion of  the  Chenango  canal,  Tioughnioga  creek  was  diverted  and 
DoEuyter  reservoir  receives  the  drainage  tributary  to  this  stream 
above  the  point  of  diversion  and  also  tliat  from  additional  area 
tributary  to  Limestone  creek,  makin":  a  total  area  above  the  reser- 
voir  outlet  of  18.8  square  miles.  The  reservoir  has  a  capacity  of 
504,468,000  cubic  feet,  and  a  surface  area  of  about  1.0  square 
mile.  The  stored  waters  are  discharged  through  Limestone  creek 
during  the  canal  navigation  season.  Water  is  diverted  to  a  feedtT 
by  a  dam  below  Manlius.  The  feeder  is  used  as  a  water-power 
canal  to  supply  several  mills  ot  Fayetteville,  at  which  place  there 
is  a  second  diverting  dam.  The  feeder  ent-ers  Erie  canal  1.2  miles 
below  Fayetteville.  Power  is  also  developed  on  Limestone  creek 
at  Manlius  and  Edwards  Falls.  The  head  w"aters  of  Limestone 
creek  are  at  elevation  1,900  feet..  DeRuyter  reservoir  is  at  ele- 
vation 1,286  feet.  The  fall  of  the  stream  is  rapid  in  the  first 
three  miles  below  the  reservoir,  the  elevation  at  the  lower  end  of 
this  reach  at  Delphi  being  900  feet.  From  Delphi  to  Buellville 
the  creek  follows  a  winding  course  over  a  flat  valley  bottom 
averaging  about  one-half  mile  in  width.     The  descent  in  8  miles 
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between  these  points  is  150  feet.  Between  Buellville  and  Man- 
iius,  a  distance  of  two  miles,  a  fall  of  200  feet  occurs.  This  is 
mostly  concentrated  at  Edwards  Falls,  The  west  or  Watervale 
branch  of  Limestone  creek  joins  the  main  stream  below  Manlius. 
The  precipitous  descent  of  about  100  feet  in  a  short  distance  oc- 
curs at  this  branch  at  stone  quarry  falls.  The  drainage  basin  is 
shown  on  the  Syracuse,  Tully,  Chittonango  and  Cazenovia  sheets 
of  the  United  States  Geological  Survey  topogrophic  map. 

Limestone  Creek  at  Fayette ville,  j^.  Y. 

This  gaging  station,  which  is  located  above  the  State  dam  at 
the  head  of  the  Erie  canal  feeder  in  Fayettoville,  was  established 
August  27,  1905,  by  C.  A.  Poole. 

The  gage  is  a  vertical  board,  graduated  in  feet  and  tenths,  and 
is  secured  to  ret^iining  wall  on  south  side  of  gates  at  entrance  to 
feeder,  about  55  feet  above  cri^st  of  dam.  The  elevation  of  zero  of 
gage  is  429.53.  The  elevation  of  bench-mark  on  east  end  of 
north  retaining  wall  of  feeder,  42  feet  east  of  gates,  is  434.74. 
Observations  are  taken  twice  daily  by  C  B.  Dunlop. 

The  dam  is  of  masonry  and  in  good  condition,  having  been  re- 
built in  1897.  It  is  of  trapezoidal  shape  with  an  approach  slope 
of  1  on  6  and  vertical  down-stream  face.  The  length  of  crest  is 
99.1  feet  at  an  average  elevation  of  431.18.  The  discharge  over 
the  dam  has  been  calculated  by  means  of  the  weir  formula,  using 
coefRcients  derived  from  the  C<3rnell  University  experiments  made 
in  1898. 

The  flow  in  the  feeder  is  controlled  by  gateways  at  entrance. 
There  are  four  openings  in  the  bulkhead,  which  are  regulated  by 
means  of  drop  planks. 

A  gage  was  temporarily  maintaine'd  in  the  canal  feeder  at 
Fayettoville,  but  the  fluctation  was  so  slight  that  it  has  been  dis- 
continued. 

Water  is  also  diverted  through  the  cement  mill  on  east  side  of 
creek.  Current-meter  measurements  were  formerly  made  in  the 
raceway  to  mill,  and  in  the  canal  feeder.  The  freshet  discharge 
of  the  stream  can  be  determined  at  this  site,  but  a  separate  gaging 
station  was  established  at  Manlius  in  July,  1907,  to  determine 
the  low-water  flow. 
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il  Datum)  of  Limtttoiu  Crrtk  Fader  at 


a  Navlmton  cktseil,  water  drawn  quI  of  feeder. 
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Limestone  Creek  at  Manlius,  N.  Y. 

A  gaging  sfcation  was  established  July  23,  1907,  by  Robert  E. 
Horton,  for  this  Department,  at  Wilcox  avenue  bridge  in  Man- 
lius.  The  gage  con&ists  of  a  triangular  box  containing  a  scale 
graduated  to  tenths  from  zero  to  7.4,  and  a  chain  and  weight  by 
whijch  the  readings  are  taken.  The  gage  is  attached  to  the  bottom 
chord  on  the  down-strc-am  side  of  the  bridge.  The  length  of  the 
chain  and  weight  is  14.00  feet.  Readings  are  taken  by  John 
Carroll  at  7  a.  m.  and  6  p.  m.  each  day.  Current-meter  measure- 
ments are  made  from  the  down-stream  side  of  the  bridge,  starting 
at  the  face  of  the  left-hand  abutment  as  an  initial  point.  The 
bridge  is  subdivided  into  2.5-foot  sections  for  purposes  of  measure- 
ment.    The  sipan  is  73  feet. 


Mean    Daily    Gage    Height,   in    Feet,    of   Limestone    Creek    at    Wilcox    Avenue    Bridge^ 

Manlius.  N.   Y. 


DAY. 

Jan. 

Feb. 

Mar. 

April. 

May. 

June. 

July. 

Aug. 

Sept 

1 
Oct 

Nov. 

Dec 

1000. 
1 

2.12 
2.25 
2.28 
2.30 
2.40 
3.00 
2.82 
2.70 
2.22 
2.48 
2.52 
2.40 
2.58, 
2.58 
2.601 
2.78 
2.75 
2.75 
2.75 
2.72 
2.72 
2.651 
2.00 
3.05; 
3.52' 
3.40 
3.32 
2.72 
2.80 
2.05 
2.70' 
1 

2.80 
2.58 
2.72 
2.85 
3.52 
3.80 
3.45 
3.48 
3.35 
3.60 
3.45 
3.32 
3.10 
2.80 
3.50 
3.70 
3.05 
2.82 
2.88 
5.00 
4.68 
4.30 
4.45 
4.08 
4.52 
4.65 
4.20 
4.20 

4.20 
4.02 
3.45 
3.20 
3.10 
3.10 
3.20 
3.10 
3.00 
2.08 
3.05 
2.05 
2.45 
3.10 
3.30 
3.15 
3.28 
3.65 
3.42 
3.28 
3.00 
3.08 
3.25 
3.45 
3.60 
3.80 
3.05 
3.80 
3.18 
2.70 
2.08 

3.65 
3.62 
3.68 
3.65 
3.70 
2.82 
3.42 
3.38 
3.40 
3.42 
3.55 
3.28 
3.35 
3.75 
3.00 
3.65 
3.48 
2.72 
2.00 
3.22 
3.32 
3.40 
3.32 
3.35 
3.42 
3.40 
3.45 
3.32 
3.62 
3.68 

3.75 
3.75 
3.72 
3.70 
3.52 
3.70 
3.05 
3.70 
3.70 
3.68 
3.65 
3.80 
3.65 
3.78 
3.68 
3.78 
3.65 
3.68 
3.55 
8.40 
3.50 
3.08 
3.10 
3.12 
3.00 
2.85 
3.00 
3.05 
3.05 
3.02 
3.10 

2.08 
3.05 
3.00 
3.20 
3.10 
3.10 
3.22 
3.10 
2.05 
2.00 
2.05 
2.78 
2.00 
2.78 
3.00 
3.05 
2.55 
3.02 
3.00 
3.02 
2.78 
2.80 
2.60 
2.72 
2.60 
2.78 
2.60 
2.48 
2.25 
2.15 

2.38 
2.35 
2.55 
2.65 
2.35 
2.50 
2.38 
2.00 
2.50 
2.62 
2.58 
2.68 
2. .50 
2.48 
2.38 
2.50 
2.38 
2.58 
2  42 
2.75 
2.52 
2.42 
2.70 
2.80 
2.62 
2.48 
2.68 
2.60 
2.50 
2.52 
2.65 

2.60 
2.35 
2.45 
2.10 
2.30 
2.48 
2.32 
2.60 
2.70 
2.65 
2.38 
2.45 
2.42 
2.20 
2.62 
2.42 
2.75 
2.58 
2.60 
2.72 
2.72 
2.70 
2.55 
2.55 
2.52 
2.42 
2.55 
2.40 
2.52 
2.35 

2.65 

1 

2.45 
2.60 
2.35 
2.48 
2.75 
2.68 
2.45 
2.58 
2.00 
2.72 
2.55 
2.52 
2.68 
2.58 
2.55 
2.00 
2.58 
2.58 
2.72 
2.55 
2.68 
2.72 
2.52 
2.62 
2.65 
2.75 
2.00 
2.55 
2.62 
2.52 

2.58 
2.75 
2.70 
2.70 
2.78 
2.62 
2.75 
2.78 
2.78 
2.72 
•  2.62 
2.82 
2.78 
2.62 
2.58 
2.68 
2.65 
2.58 
2.78 
2.60 
2.72 
2.82 
2.58 
2.68 
2.6'* 
2.65 
2.58 
2.68 
2.70 
2.65 
2.72 

2.72 
2.68 
2.65 
2.72 
2.72 
2.62 
2.70 
2.65 
2.68 
2.58 
2.65 
2.60 
2.58 
2.70 
2.68 
2.52 
2.68 
2.48 
2.52 
2.72 
2.60 
2.65 
2.40 
2.40 
2.55 
2.55 
2.40 
2.55 
2.45 
2.50 

2.68 

2 

2.58 

3 

2.52 

4 

2.62 

5 

2.60 

6 

2.62 

7 

2.72 

8 

2.60 

0 

2.58 

10 

2.58 

11 

2.70 

12 

2.58 

13 

2.88 

14 

2.65 

15 

3.00 

16 

2.72 

17 

2.70 

18 

2.72 

10 

2.62 

20 

2.52 

21 

2.38 

22 

2.42 

23 

2.55 

24 

2.35 

25 

2.52 

26 

2.48 

27 

2.62 

28 

2.75 

20 

2.62 

30 

2.75 

31 

2.75 
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Current-meter  Di^harge  Measurements  of  Limestone  Creek  cU  Manlius,  N.  Y. 


DATE. 


igoQ. 

Feb.  11 

July  29 

Aug.  26 ...  . 
Oct.   27 


Hydrographer. 


Clark  and  Gehring 

E.G.  Niles 

E.  C.  Nlle.q 

A.  R.  Patchke 


Gage 
heigT 


ge 

cht. 


Feet. 
2.9 
2.5 
2.65 
2.52 


Area  of 
section. 


Square 
feet. 
35.4 
31.9 
itl.l 
28.1 


Mean 
velocity. 


Ft.  per 
second. 
3.14 
1.98 
2.02 
1.70 


Dis- 
charge. 


Second- 
feet. 
Ill 
63.1 
62  7 
47.8 


BUTTERNUT  CREEK. 

Description. 

The  head  waters  of  .Butternut  creek  lie  at  elevation  1,700  feet, 
near  the  south  lino  of  Onondaga  county.  This  stream  drains  a 
narrow  basin  about  24  miles  in  length  and  having  an  average 
width  of  about  3  miles.  The  stream  flows  in  a  southerly  direction. 
Jamesville  reserv^oir  is  located  14  miles  below  the  source  at  eleva- 
tion about  640.  North  of  Erie  canal  the  stream  flows  out  into  the 
flat  lands,  at  elevation  about  400,  which  border  Oneida  lake  for 
a  width  of  several  miles.  Butternut  creek  is  joined  by  Limestone 
creek  near  North  Manlius  at  a  point  about  IV2  miles  above  its 
junction  with  Chittenango  creek.  Erie  canal  crosses  the  stream 
4%  miles  below  Jamesville.  Above  Erie  canal  crossing  the  sh>j>e? 
are  steep  and  the  tributaries  are  mostly  short  laterals.  James- 
ville reservoir  lias  a  capacity  of  170,000,000  cubic  feet.  The 
water-surface  area  is  252  acres.  At  a  distance  of  2.35  miles  l>e- 
low  Jamesville  is  a  dam  which  diverts  part  of  the  stream  to  the 
Orrville  feeder.     This  feeder  is  2.25  miles  in  length. 


Butternut  Creek  near  Jamesville,  N.  Y. 

A  gaging  station  was  established  on  Butternut  creek  at  the 
first  bridge  above  the  head  of  the  Orrville  feeder,  July  25,  1907, 
by  Robert  E.  Horton,  for  this  Department.  The  gage  is  locateil 
about  2  miles  below  Jamesville,  and  measurements  at  this  i)oint 
will  show  the  supply  to  the  canal  available  from  Jamesville  res<^r- 
voir  and  the  Orrvillo  feeder.  A  box-and-chain  gag©  is  bolted  to 
the  hand-rail  of  the  bridge  on  the  up-stream  side.  The  gage  scale 
reads  from  zero  to  7.5  feet,  and  the  length  of  the  chain  is  13.00. 
The  current-meter  measurements  are  made  from  the  down-stream 
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side  of  the  'bridge,  using  the  face  of  the  right-hand  abutments  as 
an  initial  point.  The  bridge  is  subdivided  at  two-foot  intervals 
and  the  span  is  40  feet.  The  gage  is  read  at  7  a.  m.  and  6  p.  m. 
bv  Marie  Brandt. 

Mean  Daily  Gage  Height,  in  Feet,  of  Butternut  Creek  near  Jamesville,  N.   Y. 


1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 

n. 

12. 

13. 

14. 

15. 

16. 

17. 

18 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

2fi. 

27. 

28. 

29. 

3D. 

31. 


DAY. 


1909. 


Jan. 

Feb. 

Mar. 

April. 

May. 

June. 

July. 

A"g. 

Sept. 

Oct. 

Nov. 

1.00 

1.00 

2.80 

3.20 

2.00 

0.50 

0.20 

1.00 

2.00 

1.05 

0.95 

1.00 

1.00 

2.40 

3.40 

2.40 

0.40 

0.20 

1.00 

2.00 

1.00 

1.00 

I    0.90 

1.40 

2.25 

3.55 

2.40 

0.40 

0.20 

1.00 

2.00 

1.05 

1.00 

0.90 

1.40 

2.00 

3.15 

2.40 

0.30 

0.20 

1.00 

2.00 

1.15 

1.00 

0.80 

1.50 

2.00 

3.25 

2.15 

0.30 

0.20 

1.10 

2.00 

1.15 

1.00 

0.80 

1.40 

2.00 

3.35 

2.10 

0.40 

0.20 

1.10 

2.10 

1.10 

0.85i 

0.80 

1.30 

2.10 

3.35 

2.20 

0.35 

0.10 

1.10 

2.20 

1.00 

0.85 

0.80 

1.00 

2.30 

3.35 

2.40 

0.35 

0.10 

1.00 

2.05 

1.00 

0.90 

1.50 

1.00 

2.40 

3.15 

2.25 

0.45 

0.10 

1.00 

2.00 

1.00 

0.90 

1.50 

0.90 

2.35 

3.00 

2.10 

0.45 

0.10 

1.00 

2.00 

1.00 

0.90 

1.40 

0.90 

2.50 

2.45 

2.15 

0.55 

0.10 

1.00 

2.00 

1.00 

0.901 

1.40 

0.90 

2.70 

1.75 

2.15 

0.55 

0.15 

1.00 

1.90 

1.30 

1.00 

1.50 

0.95 

2.90 

1.60 

2.00 

0.45 

0.20 

1.10 

1.85 

1.20 

0.95 

1.30 

1.00 

2.15 

1.55 

1.90 

0.35 

0.20 

1.10 

1.85 

1.20 

1.00 

1.30 

0.90 

2.15 

1.55 

1.90 

0.35 

0.10 

1.00 

1.85 

1.25 

1.10 

,    1.20 

0.80 

2.00 

i.eo 

1.80 

0.30 

0.10 

1.00 

1.95 

1.20 

1.20 

1    1.00 

0.80 

2.00 

1.50 

1.90 

0.30 

0.10 

1.00 

2.00 

1.15 

1.10 

0.95 

0.90 

2.15 

1.95 

1.95 

0.25 

0.10 

1.05 

2.00 

1.10 

1.10 

0.90 

1.75 

2.45 

1.95 

1.90 

0.25 

0.55 

1.20 

1.00 

1.10 

1.00 

1.20 

1.90 

2.90 

1.85 

1.90 

0.15 

1.00 

1.20 

1.55 

1.00 

1.00 

1.35 

3.00 

2.90 

1.80 

1.75 

0.20 

1.00 

1.20 

1.35 

1.05 

1.00 

1.40 

3.15 

2.00 

1.70 

1.75 

0.15 

1.00 

1.20 

1.15 

1.05 

1.00 

1.50 

3.20 

2.05 

1.55 

0.65 

0.15 

1.10 

1.20 

1.10 

1.00 

1.00, 

1.40 

3.50 

2.00 

1.85 

0.65 

0.10 

1.25 

1.25 

1.10 

1.00 

1.00 

1.30 

3.30 

2.20 

1.90 

0.70 

0.10 

1.30 

1.30 

1.10 

0.85 

1.00 

1.10 

3.45 

2.25 

2.00 

0.70 

0.10 

1.25 

1.50 

1.10 

0.80 

0.90 

1.10 

3.00 

3.10 

2.00 

0.75 

0.10 

1.20 

1.35 

1.10 

0.80 

0.90, 

1.05 

3.00 

3.00 

2.15 

0.85 

0.10 

1.20 

1.30 

1.05 

0.75 

1.00 

1.00 

3.00 

2.75 

0.85 

0.10 

1.10 

1.30 

1.05 

0.76 

1.00 

1.00 

3.40 

2.80 

0.65 

0.10 

1.10 

1.30 

1.05 

0.75 

0.90 

1.00 

3.50 

0.00 

1 

1.20 

1.30 

0.70 

Dec. 


0.90 
0.90 
0.85 
0.85 
0.75 
0.75 
0.75 
0.70 
0.70 
0.60 
0.55 
0.60 
0.70 
0.90 
0.80 
0.80 
0.80 
0.80 
0.90 
0.95 
1.05 
1.10 


1 
1 
1 
1 
1 
1 


.30 
.30 
.45 
.25 
.20 
.20 
1.20 
1.20 
1.30 


Current-meter  Discharge  Measurements  of  Butternut  Creek  near  Jamesville,  N.  Y. 


DATE. 


1909. 
Feb.  11. 
May  13. 
July  29. 
Aug.  26. 
Oct.    27. 


Hydrographer. 


Gage 
height. 


Clark  and  Gehring 

A.  R.  Patchke 

E.  C.  Niles 

E.  C.  Niles 

A.  R.  Patchke 


Area  of 
section. 


Mean 
velocity. 


Feet. 

Square 
feet. 

Ft.  per 
second. 

1.65 

39.4 

1.60 

1.94 

51.3 

2.03 

1.35 

28.3 

1.17 

1.60 

37.7 

1.64 

1.33 

27.6 

1.29 

Dis- 
charge. 


Sccond- 
feet. 
63 
104 
33.1 
58.2 
35.5 
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GAGES  ON  SENECA  RIVER. 

Seneca  river  receives  the  drainage  from  the  central  group  of 
lakes  lying  southward  from  Lake  Ontario.  The  drainage  basin 
is  rolling,  though  not  precipitous,  excepting  for  the  deep,  narrow 
valleys  crossing  it,  in  which  the  lakes  are  situated,  and  certain 
additional  valleys  not  at  tho  present  time  occupied  by  lakes. 

Gages  have  been  maintained  on  Seneca  river  and  its  main  tribu- 
taries during  1909  at  the  places  named  in  the  following  table: 


STREAM. 


Seneca  riTer 

Seneca  river 

Seneca  river 

Seneca  rivfv 

OnondasA  outlet. 

Onondaga  lake. . . 
Seneca  river 

Seneca  river 

Seneca  river 

Seneca  river 

Seneca  river 

Seneca  river 

Seneca  river 

Seneca  river 

Clyde  river 

Clyde  river 

Ganargua  creek. . 

Ganargua  creek.. 


Location 


Three  River  Point  a 

Gaaoon  reef 

Belgium  (new  bridge) 

Mud  lock  (foot  of  Onandaga  ouUet) 

Foot  of  Lake.  Long  Branch 

Near  Iron  pier — head  of  lake — Syracuse 

Below  dam,  Baldwinsville 

Above  dam,  Baldwinsville 

Below  Jack's  reef.  Eel  weir 

Above  Jack's  reef.  State  ditch 

Bonta's  bridge,  1  mile  west  of  Cross  lake 

Mosquito  point  bridge 

N.  Y.  C.  &  H.  R.  R.  bridge,  U  miles  west  of  Fox  Ridge. 

West  Mud  lock,  foot  of  Cayuga  lake 

Clyde 

Lyons 

2  miles  west  of  Newark 

2i  miles  east  ol  Palmyra  (Harrison  mill) 


Distance 

inMilkb 

FROM— 

Present  type 

1 

Three 

StaUon 

of  gage. 

River 

to 

Point. 

station. 

0 

0 

Board  with  cop- 
pered staples. 

.9 

.9 

Board  with  eop- 
peced  staple^. 

1.9 

1 

1.0 

C%ain  and  plumb- 
bob. 

7.0 

5.1 

Board  with  cop- 
pered   staplo. 

7.9 

.9 

Board  with  eop- 
pered    staplo. 

12.5 

4.6 

R^er:ttce  point. 

12.4 

5.46 

C%Ain  and  plumb* 
bob. 

12.5 

0.1 

Galwiised  staple 

20.8 

8.3 

Board  with  cop- 
pered ataples 

23.2 

2.4 

Board  with  cop- 
pered staples. 

26.4 

3.2 

Boftfd  with  cop- 
pered    staples 

35.6 

9.2 

Board  with  cop- 

40.8 

5.2 

pered  staples. 
(%ain  and  plumb - 
bob. 

.      49.0 

8.2 

Board  with  cop- 

56.4t; 

15.6c 

pered  staples. 
(3uin  and  plumb- 
bob. 

67.6 

11.2 

CSiain  and  plumb- 

bob. 
CSiain  and  plumb- 

76.3 

8.7 

1 

bob. 

81.0 

4.7 

Board  ga0N 

a  Gags  on  On^da  river  highway  faridgOL 

h  Continuing  on  Seneca  river. 

(.Leaving  Seaeca  riw:  at  mouth  of  Clyde  river  near  Monteiuma  45.8  miles  from  Tfaret  BlTer  Folai 
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Seneca  Rivee  at  Head  of  Gascon  Reef  neah  Belgium,  N,  Y. 
A  gage  was  eetablished  at  the  head  of  Gascon  reef,  about  one- 
half  mile  north  of  Belgium,  N.  Y.,  April  16,  1904,  by  this  De- 
partment. The  gage  is  verticiJ  and  consists  of  a  board  graduated 
from  zero  to  8  feet,  attached  to  the  down-stream  end  of  the  right- 
hand  face  of  the  wall  of  a  culvert  under  the  towing-path  on  the 
right-hand  bank  of  Seneca  river  about  midlength  of  the  break- 
water at  Gascon  reef.-  The  zero  of  the  gage  is  at  elevation  360.31, 
and  readings  are  taken  each  morning  by  Solomon  Walts. 

Mean  DaUv  Eltvalion  of  Waitt-ratfaa 
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Seneca  River  at  Highway  Bridge,  Belgium,  N.  Y. 
A  box-and-chain  gage  was  established  on  the  down-stream  end 
of  the  right-hand  pier  of  the  bridge  across  Seneca  river  at  Bel- 
gium, April  14,  1904,  by  this  Department.  The  gage  scale  reads 
decimaMy  from  zero  to  9  feet.  The  standard  chain  length  is  20 
feet  and  the  gage  datum  358.27.  Readings  are  taken  each  morn- 
ing by  Solomon  Walts. 


Mean  Daily  Elevation  of  Water-surface  (Barge  Canal  Datum)  of  Seneca  River  at   Highway 

Bridge,  Belgium,  N.   Y. 


DAY. 


1909. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

26 

27 

28 

29 

30 

31 


Jan. 


360 
360 
360 
360 
300 
361 
361 
361 
361 
361 
361 
361 
361 
361 
361 
361 
361 
361 
361 
361 
361 
361 
361 
362 
362 
362 
,362 
362 
362 
362 
362 


'Feb. 


07  362 
77  362 


87 
77 
67 


97 
57 


Mar. 


365 
365 


362 
362 
362 


.77  365 
.67,365 


.47 
,37 
,27 


April. 


3&5 
365 
365 


27  362 
77  362 
471363 
37  363 
57  363 
87  363 
77  363 
97  362 
77  362 


67 
67 
77 
87 


362 
362 
362 
362 


57  362 
57  362 
57|363 
47363 
.57;363 
57  364 
77  366 
77  365 


.87 
.77 
.97 
.17 
.17 
.27 
.27 
.07 
.97 
.87 
.77 
.77 
.67 
.67 
.47 
97 


365 

365 

361, 

364, 

364. 

364 

364 

364 

364, 

364 

364, 

364 

364 

364, 

364 

364 


27,365 
271366 
07,365 
87]365 
77l365 
571365 
471365 
37  365 
57  365 
87  365 


87 
97 
87 


365 
365 
365 


77  365 
67  365 
57,365 


.271364 
.97:364 


37 
27 
17 


97 
97 
97 
87 
97 


87 
47 
67 
27 


364, 
363. 
363, 
364, 


365 
365 

365 


07  365 
97  365 
77  365 
27  364 


.27 
.27 
.27 
.27 
.17 
.17 
.17 
.07 
.17 
.07 
.17 
.27 
.07 
.27 
.57 
.67 
.77 
.77 
.77 


.37 
,37 
,17 


May.    June.    July, 


365. 
365 


47  364. 

47(364 
364, 
365, 
365, 


,67 
,87 
.97 


364 
364 
364 


364.87  363 
365.27  363 
365.47  363 
365.37  363 
365.37  363 
365.37  363 
365.47  362 
365.57  363 
365.671363 
365.771363 
365.67  363 
365.67  363 
365.67  363 
36.5.57  363 
365.37|362 
365.37  362 
365.47  362 
365.37  362 
365.17,362 
67  364.97  362 
,57  364.27,362 
37  364.771362 
364.67362 
364.57  362 
364.47  362 
.97  364.17362 
.87  364.07  362 


Aug. 


67  361 .87360 


Sept 


Oct 


57 
37 
27 
37 
47 
57 
37 


361 

361.77 

361.77 

361.77 

361.67  300 

361.47360 

361.37  360 


.77  380 
360 
360 
360 


.27  36L17 

.27  361.17 

,17  361.27 

361.37 

361.27 

361.07 

.97  360.87 

.87  380.87 

.87  360 


17 
97 
17 


77 
77 
77 


27  364 
27: 


67 
47 

,67 


I 


363.97  362 
363.87  362 
363.87  362 
363.771... 


360 

361 

360 
67  360.97 
57  380 
57  360.77 
57  361 .07 
47360.87 
371361.17 
271361.07 
37  360.87 
27  360.87 
07  360.67 

360.97 


361. 
360. 
360. 
360 
360 
360, 
360 
360. 
360. 
360 
360. 
360. 
360. 
77'360, 
360. 
360. 
360, 
360. 
360. 
360. 
360. 
360. 
360. 


.87 
.77 
.17 
.67 


.67  360.67  360. 
.871360.67  360. 
47  360.67  360 
.47  360.57  361 
.57  360.87  360. 
,87  360.77  360 
.67  360.77  360 
67  360.67  300, 
.07  360.77  360. 
.77  360.77  380. 
.77  380.67  360. 
.67  360.97  360. 
67  380.97  360, 
67  360.871360 
,87  360.67!  360, 
,97  360.77  360. 
.87  360.67  360. 
67  360.77  360. 
,87  360.87  380. 
671360.97  360. 
67  360.87  360. 
.67  380.87  360. 
.97  360.87  360, 
.77  360.87  360. 
,67,360.87  360. 
671360.77  380. 
,67  361.07  360. 
57  360.77  360. 
,67  380.67  380. 


Nov. 


Dee. 


67  361 
87  380 
360 


57 
07 
87 
77 
57 


360 
360 
300 
380 


57  361 
67i360 
47  361 


97 
77 
57 


361 
361 
380 


77  360.87 
671 


360 
360 


57.361 
67  361 
67  361 
67  361 
87  361 
77  360 
77  380 
77  361 
37  361 
37  361 
47  361 
87  361 
67  360 
67,360 
47361 
37  361 
47  380 
77... 


.17  380.97 
.97  360.97 
.77380.87 
.67  380.77 
.67  361.17 
.37  360.97 
.67  380.77 
.17  380.77 
.97I360.77 
.17350.77 
.07|3e0.17 
.07'380  47 
.97  380.67 
.07  380.67 
.27  360.77 
.27  380.87 
.37  360.87 
.07  380.77 
.97  380.07 
.97  360.87 
.17360.87 
.17  380.97 
.17  360.77 
.27380.67 
17380.67 
.77  380.97 
.97  361.17 
.07  361.17 
.27  361  27 
97  361.17 
1361.17 


Seneca  River  at  Mud  Lock  xear  Loxg  Braxch,  Liverpool 

P.  O.,  IS^.  Y. 

A  gage  was  cstablshcd  at  the  junction  of  Oswego  oanal  with 
Seneca  river,  April  16,  1904,  by  this  Department.  This  gage 
also  shows  approximately  the  water-level  at  the  junction  of  Seneca 
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river  and  Onondaga  outlet.  The  gage  is  vertical  and  reads  from 
zero  to  9  feet  and  is  subdividwl  to  tenths  of  feet  by  coppered 
staples.  The  gage  zero  ia  at  elevation  300.49.  Readings  are 
taken  daily  by  Frank  Shane. 

Jlfean  D3il!/  Elevation  ef  WateT-stiTface  (Barge  Canal  Tialum)  of  Seneca  Rit-cr  at  Mud  Lock 


ONONDAGA  CREEK. 

Descru'tiox. 
Onondaga  lake  rweives  the  drainage  from  two  principal  tribu- 
taries, Onondaga  creek  and  Otisco  lake  outlrt,  or  Xinc  !Miie 
creek.  The  lake  is  drained  by  a  short  outlet  about  one  mile  in 
length,  entering  Seneca  river  at  Mud  Lock.  The  outlet  w«s 
formerly  improved  by  the  State  for  the  purpose  of  draining  lauds 
adjoining  the  lake  and  reducing  the  flood  level.  The  accompany- 
ing table  shows  the  maximum  recorded  stages  in  the  lake  at  vari- 
ous times.  The  fall  from  the  foot  of  the  lake  to  Seneca  river  is 
very  slight.  The  stage  is  affeeted  by  a  growth  of  aquatic  plants 
so  that  the  discbarge  from  the  outlet  is  apparently  not  a  direct 
function  of  the  stage.  ,  The  stage  of  the  lake  is  also  affected  by 
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the  atage  of  iSeneca  river.  It  is  stated  that  flows  in  Onondaga 
lake  usuallj  recede  before  the  maximum  stage  of  Seneca  river, 
80  that  at  times  the  current  in  the  outlet  is  reversed  and  water 
flows  from  the  river  into  the  lake.  A  detailed  description  of  the 
drainage  basin,  with  results  of  current-meter  measur^nents  made 
in  the  outlet,  may  be  found  in  the  report  of  the  State  Engineer 
and  Surveyor  for  1904,  pages  494-501. 

Onondaga  Outlet  neae  Loxc;  Braxcii,  Liverpool  P.  0.,  N.  Y. 
A  gage  was  established  by  this  Department,  April  16,  1904,  in 
the  head  of  Onondaga  outlet.  The  present  gage  is  a  vortical  board 
scale  reading  from  zero  to  9  feet,  divided  into  tenths  of  feet  by 
coppered  staples.  It  is  attached  to  a  branching  willow  tree  on 
the  right  bank  of  the  outlet  about  300  feet  above  the  highway 
bridge,  leading  to  Long  Branch  station  of  the  Syracuse  &  Bald- 
winflville  Eleclric  railroad.  Readings  are  taken  each  morning  by 
Joseph  Kennedy.  The  gage  zero  was  at  elevation  360.97,  pre- 
ceding March  27,  1907,  and  at  elevation  301.07,  beginning  March 
27,  1907. 


.Wco™  Dailu  EIrralion  of  Waler-kvrfact 


K  Canal  Dalum)  of  On&nttaga  Outlft  nfor  L<*ng 


N.   Y. 

DAY. 

li 

n.  1  Feb.  1  Hot.     April.  '  Koy.    Juu. 

J. 

'.     Dte- 

lt» 

1 

n'sfB  37*388  07  385  8?:            3W  17 

M 

II  17  3fl3.17i3ee.OT|3«S.81 

J Ml.27,383.17|3BS.l»7  ""  ~ 

..'38l.37383.073e5.n 


..  3fl2.0T  383.47  Ht.47H 
,,  382.07 383.S7J0S.3T'" 
..  aK.0T3«3.57!3».SJ,- 
..  382.07.383.47  HS.ST  M 


jt. 77  364.17:36. 
».S7|36t.l7  3B 
S.«7  3a4.17,36l 
W.OT  361.07138 
M.0T1M  .07,301 
IO.OTi36B.g7i3G 
M.lTI3at.ST  30! 
H.  17  383.87  ism 


W.07  3S3.e7i3S] 

».07  m.o;  301 

».0T  308.071 3ffl 


e.l7  303.07  3(0,07 


3a>.37W,B7|30S.S7KU 


i3.5T  3ai.tTi3«a.37,300.71 
33.07  3S4.  §71301.27  W.B7 

..  382.17  383. 573H. 87,300.17,300.07 __. 

..  382,S7  3e3.87a04.fl7t00.17300.07».17  3«1 


10.t7|3C5.T7l36S. 
U.a7ll«.B7  3W 
<».07,3eO.S7  364 

i5.T7l3SS.37  364.E^ 
iB,77  380.27  364,4; 
■■  7713811.17  3*4.4; 


.47  sn.07  m 

.17  363.07  3«I 
.07  301.07  361 


.,  368. 7T,3ei>. II  364.47  382.87  381 
..38S.77 i3M.37| '361 


17  361.47 
17  381.47 
17  361  47 
>7  301  47 
171301  47 
17  361.47 
l7|3ni.4T 
S7 1 301  47 
»,3fll  .47 
S7:3ai.47 
17  361  47 
S7 1301 .47 
S7I3CI  47 
(7.301.47 
171301.47 
S7  301 .47 
S7|30l.47 
57l3«1.47 
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Onondaga  Lake  at  Syhacuse,  N.  Y. 
A  record  of  the  water-level  of  Onondaga  lake  at  the  entrance 
of  Onondaga  creek  in  Syracuse  has  been  kept  by  this  Department, 
beginning  May  14,  1904.  A  chain-and-box  gage  was  formerly 
maintained  on  the  abutment  of  the  New  York  Central  bridge 
crossing  Onondaga  creek.  A  bench-mark  on  the  angle  of  the 
down-«lream  side  of  the  left-hand  abutment  of  this  bridge,  con- 
sisting of  a  bolt  head  in  the  bridge-scat  is  at  elevation  369.55. 
During  1909  the  readings  have  been  taken  by  measuring  down- 
ward from  a  reference  point. 

Mtan  Dail;/  Elevation  of  Wa'tr-iur/ace  {Barpt  CanoJ  Dalum)  of  Onondaga  Lakt  at  Sip-acate, 


Onondaga  Cbeek  at  Temple  St.,  Syracuse,  N.  Y. 
A  gaging  station  was  established  on  Onondaga  creek  at  Temple 
street  bridge,  Syracuse,  by  Guy  Moulton,  for  this  Department, 
January  16,  1908.  The  elevation  of  water-surface  when  the  gage 
reads  zero  is  376.11.  OWrvations  aro  taken  each  morning  and 
night  b^  L.   Moulton.     Current-meter  measurements  have  been 
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made  from  the  bridge  by  the  Syracuse  Intercepting  Sower  Com- 
inission. 

In  the  fail  of  1908  a  coffer-dam  was  eonstnictcrl  by  the  Inter- 
cepting Sewer  Eoard,  whi<'h  caused  b.ickwater  at  the  Temple  St, 
gaging  station,  making  it  impossible  to  determine  the  discharge 
for  the  portion  of  the  year  not  covered  by  the  accompanying 
daily  discharge  table.  The  creek  crosses  inider  the  Erie  canal 
between  the  Temple  St.  and  Belden  Ave.  stations,  and  wafer 
wasted  or  drawn  from  the  canal  and  discharged  into  Onondaga 
creek  greatly  increases  the  flow  in  tho  creek  at  times,  so  that  the 
record  at  Belden  Ave.  diies  not  show  that  natural  dminage  of 
the  crock  itself  and  is  not  comparable  with  the  Temple  St.  rcconl, 
although  by  taking  the  diffcrenre  Iwtweeii  the  recorded  flow  at  the 
two  stations  on  any  given  day  the  amount  of  water  entering  th" 
crpek  from  the  Erie 'canal  may  be  approximately  estimated.  The 
drainage  area  at  tho  point  of  gaging  is  108  square  miles. 


IflOft. 


U 


S  37B.TO  J 

fi  378  45  -t 

7    379.1831 

H  37»l.4sa' 

9      378. 7»J 

10 37>1.M13' 

11  XK.ms 

12 ■.mms 

13  ...378  45  3' 

14 378. B33 

li 378. W 

IS 378. »' 

17 I7S,47  3 

18        378. Bl  J 

It 378.33  3' 

» 37S403I 

ai  378  47  31 

82 .378,«( 

M SHn.ar.a 

U 3W»75-tl 

25 3«l.2n:t 

2(1  .■370.07  31 

27 ,37».a>.TI 

2R  '37!I.0I13 

2V ,370,10  . 

ai    '37S.SO, 
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Seneca  River  at  Bald  wins  ville,  N.  Y. 

This  station  was  established  No\^mber  12,  1898,  by  Geo.  W. 
Rafter,  for  the  U.  S.  Deep  Waterways  Commission.  It  is  main- 
tained by  U.  S.  Geoilogical  Survey  in  cooperation  with  this  De- 
partment. The  gaging  station  is  located  at  the  State  dam  in 
Baldwinsville,  12.5  miles  along  river  from  the  junction  of  Seneca 
river  with  Oneida  river.  These  two  streams  unite  at  Three  River 
Point  to  form  Oswego  river. 

The  location  of  the  gaging  station  is  shown  on  the  Baldwins- 
ville sheet,  United  States  Geological  Survey  topographic  map. 

The  discharge  over  the  main  dam  is  calculated  by  the  formula 
for  a  broad,  flat-crested  weir  when  flash-boards  are  removed.  Dis- 
charge over  flash-boards  is  caluelated  by  the  Francis  formula. 
Gage  readings  in  the  river  channel  below  the  dam  are  utilized  to 
determine  the  average  working  head  on  turbines.  Discharge 
through  the  three  main  canals  is  determined  from  records  of  the 
run  of  water-wheels,  kept  in  each  mill,  and  from  the  recorded  lock- 
age and  opening  of  paddles  at  the  Oswego  canal  lock  at  the  foot  of 
the  canal. 

Currentrmeter  measurements,  to  determine  the  leakage  of  the 
several  mills,  have  been  made  during  1909,  as  in  preceding  years. 

Discharge  data  for  1909  is  not  yet  available. 

Seneca  River  helqw  Dam  at  Baldwinsville,  N.  Y. 

The  gage  below  the  dam  at  Baldwinsville  was  establshed  to 
determine  the  head  at  the  mills  in  connection  with  the  record  of 
discharge,  and  is  also  used  to  determine  the  elevation  of  water- 
surface.  A  box-and-chain  gage  is  located  on  the  up-stream  side 
of  the  D.,  L.  &  W.  railroad  bridge  near  the  left-hand  end  of  the 
bridge.  The  standard  datum  of  the  gage  is  at  elevation  361.75; 
the  chain  length  12.77  feet.  Gage  readings  are  taken  each  morn- 
ing and  night. 
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Mean  Daily  Elevation  of  Water-surface  (Barge  Canal  Datum)  af  Seneca  River  below  Dam 

at  Baldwinsville,  N.  Y. 


1. 
2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


DAY. 


1909. 


Jan. 


362 
362 
362 


65 
65 
80 
90 


Feb. 


363 
363, 
363. 
363. 


Mar.  .  April. 


May. 


362 
362 
362 
362 
362 
362 
363 
362 
362 
362 
362 
362 
362 
362 
362 
362 
362 
362 
362 
363 
363 
363 
363 
363 
363 
363 
363 


.90  363 
.95  363 
.95  363 
.95363 
.90  363 
.90{363 
.00364 
.95  363 
.95  363 
.95  363 
.95  363 
.85  362 
.85i363 
.90  364 
.90  364 
.80  363. 
.90  364 
.90,365. 
,95|365. 
.15' 365. 
.65  367. 
851367. 
,95  366. 
80,365. 
70l.... 
80  .... 
70  .... 


75  366.40  366.15  365 
60  366.35  366.201366 
40  366.35|366.20l366 
45  366.40'366.20  366 
451366.35,366.17,366 
70  366.051366.15  366 
75  366.10  366 


June. 


85 
90 
95 
95 
00 
95 
95 
85 


365 
365 
365 
365 
366, 
365 
365 
365. 


90  365 


90 
90 
00 
15 
95 
25 
05 
15 
40 
35 
15 
40 
40 


365 
365 
365 
365 
365 
365 
365 
365 
365 
365 
365 
365 
365 
365 
365. 
365. 


551366.02  366 
45  366.02|366 
40' 366.05  366 
40  366.00  366 
80  365.95  366 
85  360.001306 
90  366.25'366 
90  366.57  366 
80  366.70  366 
80  366.70  366 
80  366.75  366 
80  366.75 
17  366.72 


.87{364 
.20  361 
.42  364 
.501364 
.50  364 
.551364 
.75i364 
.75  364 
.75  364 
.85,364 
.85^364 
.77  364 


60 
52 
40 
32 
35 
35 
42 
30 
32 
25 


July. 


75 
62 


364 
364 


366 

366 

365 

365 

366.40  365 

366.20  365 

366.051365 

365.92365 


15366.65 

25366.50 

10 

00 

10 

10 

85 

90 

90 

90 

90 


52  364 
50  364 
40i364 
32 1 364 
20'363 
02  364 
363 


365.80 
365.60 
365.45 
365.60 


364 
364 
364 
364 
364 


92 
75 
57 
47 
20 
15 
92 
90 
80 
75 
75 


363. 
363. 
363. 
363, 
363. 
363. 
363. 
363. 
363 


363.47 
363.35 
363.35 
363.35 
363.20 
363.17 
363.07 
363.05 
363.00 
363.05 
.251363.15 
.25|363.10 
.25  363.02 
.20  363.02 
.151363.00 
.12:362.97 
.02  363.00 
02,362.90 
,96  362.97 
00  362.87 
97,362.87 
85362.87 
85  362.87 
85  362  87* 
77;  52.651 
72  362.75, 
65 
62 
55 


Aug. 


Sept 


Oct. 


a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 


50 


a 
a 

a 
a 
a 


362 
362 
362 
362 
362 
363 
362 
362 
362 
362 
362 
362 
362 
362 
362 
362 
363.15;362 
302.95  362 
362.95  362 
363. 02 1 362 
363.02  363 
362.87i362 
363.021363 
362.95  362 
362.95  363 
362.95*362 
362.92  363 
362.95  363 
362.75  362 
362.92  362 
362.90 


.90  363.05 
.95  362.96 
.95  362.78 
.92  363.02 
.801363.08 
.00  363.10 
.95  363.10 
.92,363.08 
.98  363.02 
.95  362.85 
.90|362.92 
.801363.05 
.95  363.00 
.901363.00 
.92  363.05 
.92'363.05 
.95|362.75 
.98  362.95; 
.83  363.10 
.92  363.02 
00  363.00 
.98  363.02 
02  363.12 
363.05' 
363.25 


Not.  ,  Dee. 


98 
00 


85363.25 


08 
05 
95 
98 


363.25 
363.25 
363.25 
363.25 
363.25 


363.90  363.15 
363.37  383.17 
363.37  363.15 
363.40  363.15 
363.47  362.70 
363.47  363.10 
363.35  363.20 
363.331363.20 
363.27  363.20 
363.27  362.95 
363.23  363.00 
363.20  362.95 
363.20  363.10 
362.95  363.10 
363.15  363  15 
363.17  363.20 
363.17  363.20 
363.15  363.20 
363.17  362.75 
363.15  363.07 
362.80  363.05 
363.05  362.97 
363.17  362.97 
363.15  363.00 
363.10  362.80 
363.17  6!.75 
363.17  362.95 
362.97  362.97 
363.17  362.97 
363.15  362.95 


a  No  record. 


Seneca  River  above  Dam  at  Baldwinsville,  N.Y. 

The  elevation  of  water-surface  above  Baldwinsville  dam  is  de- 
termined from  the  readings  of  the  crest  gage,  which  was  estab- 
lished for  the  purpose  of  gaging  the  discharge.  The  giigo  ii? 
vertical  and  reads  from  zero  to  8  feet  and  is  divided  to  feet  and 
tenths  by  galvanized  staples.  It  is  attached  to  the  down-stream 
face  of  the  river  wall  at  the  up-stream  end  of  the  left-hand  abut- 
ment of  the  dam.  The  zero  mark  of  the  gage  is  at  elevation 
372.27,  which  is  also  the  elevation  of  the  masonry  crest  of  the 
dam.  When  the  water  is  drawn  below  the  crest  level  the  read- 
ings are  taken  by  measuring  downward  from  the  zero  mark  on 
the  gage.    Gage  readings  are  taken  each  morning  and  night. 
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Seneca  Rivee  at  Foot  of  Jack's  Reef,  Memphis,  N.  Y, 
A  gago  was  established  on  Seneca  river  below  Jack's  Reef, 
April  20,  1904,  by  this  Department.  The  gage  is  attached  to  a 
willow  tree  on  the  left  bank  of  the  stream  and  is  located  a  few 
hundred  feet  below  the  entrance  of  the  State  ditch  and  also  be- 
low a  series  of  eel  weira  at  Jack's  Reef.  The  gage  is  vertical 
and  reads  from  zero  to  9  feet  and  is  subdivided  to  tenths  by 
coppered  staples.  Readings  are  taken  by  Frank  Burns  at  8  a,  m. 
each  day. 
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/  Scnaa  Riivr  at   Fool  oj 


..  372. oo 373. «376. mars. BO 37S, sola? 

. .  372.10,373.20  37B.10  375.9(1 37S.80  37 
. .  372. SO. 373. 20  378.10  37S  90  378.O0j.17 
. .  372.50i373.20  376  DO  375.90  378.10137 
.  .372. 20. 373. 20  375.90  375.90  378.20  37 
..  372. SO  373.30  37S. 80  37fi  80  378.30:37 
...372.7(|i373.)<a  375.60  375  80  378.80137 
..'372.70  374.10  373.iO  375.30  378.80  37 
,.373.70  374,30  375.30  375.70  378. 5037 
..  372.70  371.30 375.30  375.70 378. SO '37 
,.373.70  374  2O37S.60'375.7O,37«.5O37 
..372.70  374.20  375.80  375.601378.40  37 
..372.80  374.00  375.70  375.50  378,30"" 
.  .'372.40  373.70  375. 30:375. SO  378  36 
..1373.40  373.70..W5.B0  375.80:376. 2f 
..I372.3O  374.4a<375.7D  376.00  378. 2( 


7830  37 


,,'372.50,373.«D3TS.I»l37B.20 
' — .iO|37B. 

.eo'sTS. 

.lD.3Ta. 
.501375. 

24   1 373. 20, 376. flO, 874. 

25    1373. 60  376.00  8W. 

jpijjj 

.WiSTS. 

10  m. 


:20  376 


.20137 
>.a0  37 
>.9DS7 
I  irS.W  37 
I  t7B.n  S7 
I  37S.60'S7 
1 371.10  37 
I  37S.«I,37 


an 373.90  378. 

29 '373. SO 

30 373.60 


iM\m. 
.nsTB.n 

,.70  375.50  ,..^. ■».... 

i, 80375.30  374. «0'37 
.80  37J.30|374.90  37 
.80! 374.801.. 


Seneca  Rivek  ahove  Jack's  Reef,  Jordan,  N.  Y. 

A  gage  was  established  on  the  Seneca  river  above  Jack's  Reef 
and  iioar  the  head  of  the  State  ditch,  April  20,  1904,  by  this  De- 
partment. Several  gJigca  have  been  used.  The  readings  have 
been  taken  during  lilOO  from  a  vertical  gage  attached  to  a  large 
tree  on  the  right-hand  bank  of  the  stream  below  the  old  coffer- 
dam at  the  head  of  the  State  ditch.  The  bench-mark  iLsed  to 
determine  the  elevation  of  the  gage  zero  is  a  nail  in  the  root  of  a 
large  poplar  tree,  to  which  tho  gage  is  attached.  The  bench-mark 
is  at  elevation  .'iS2.482. 

The  gage  datnm  has  freijiiently  been  changed.  During  1907 
it  was  as  follows:  April  20,  IDOfi,  to  March  24,  1907,  374.81; 
March  25  to  Jlay  17,  1007,  377.07;  May  18,  1907,  to  date, 
375.44.  Readings  are  taken  each  morning  by  John  P.  Watts. 
The  gage  is  located  one-half  mile  below  tho  outlet  of  Cross  lake 
and  is  about  4  miles  north  of  the  village  of  Jordan. 


Gaging  of  Streams:    Oswego-Oneida-Skneca  Basin.     409 

Stean  Daily  Blevoiion  of  Waler-tuTfacc  {Barge  Canal  Dalum)  of  Seneca  Ricer  above  Jack't 
Reef.  Jordan.  N.   Y. 


Seneca  Kiver  at  Highway  BmrxiE  above  Ckoss  Lake, 
Jordan,  K.  Y. 

A  gage  was  erected  May  1,  1904,  by  II.  TJ.  Lyon  of  this  De- 
partment at  the  highway  bridge,  coimiioiily  known  as  "  Iron 
Bridge,"  over  the  Seneea  river  a)»out  one-half  mile  above  Cross 
lake,  for  the  purpose  of  obtaining  a  record  of  the  ilnctnation  of 
the  wafer-surface  of  the  river  at  this  point  and  of  Cross  lake.  The 
elevation  of  water-snrface  is  praclieally  the  same,  there  being 
very  little  appreciable  sIoi>e.  in  the  river  lictween  the  lake  and  the 
gaging  station,  except,  perhaps,  in  time  of  high  water. 

The  gage  is  a  vertical  board,  gra<hiatcd  in  feet  and  tenths,  and 
is  fastened  to  a  willow  tree  on  bank  of  river,  on  up-stream  side  of 
bridge,  about  20  feet  from  sonth  abutment,  with  its  zero  mark  at 
elevation  373.79,  Obsen-ations  of  the  stage  of  the  stream  are 
taken  daily  by  Mark  Quimby. 

The  current  of  the  stream  is  sluggish,  especially  during  low 
wat«r,  but  quite  uniform.  The  river  channel  is  of  mud  and 
straight  for  a  considerable  distance  each  way  from  the  bridge. 
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Seneca  Eivee  at  Mosquito  Point  Beidqe,  Poet  Bykon,  N.  Y. 

A  gage  was  establshed  at  Mosquito  Point  bridge  on   Seneca 

river  by  this  Department,  April  21,  1904.    Beginning  in  1907  a 

vertical  gage  attached  to  a  post  set  in  the  reed  beds  at  the  left- 
hand  side  of  the  stream  shove  the  bridge  has  been  used.  The 
gage  is  divided  decimally  by  burned  marks  and  reads  from  zero 
to  9  feet.  Readings  are  taken  each  morning  by  William  Prettie. 
Tho  gago  is  located  3  miles  north  of  Port  Byron  and  is  just  be- 
low the  entrance  of  Owasco  lake  outlet  to  Seneca  river. 


Qaqinq  of  Streams:    Osweoo-Oneida-Seneca  Basim,    411 


Seneca  Eiveb  at  N.  Y.  C  E.  E.  Briugz  neae  Fox  Eidoe, 
Savanxah  p.  O.,  N.  Y. 
This  gage  is  located  on  tho  N.  Y.  C.  railroad  bridge  crossing 
Seneca  river  and  Montcziuiia  marsh  1^/i  miles  west  of  Fox  Eidge 
station.  Tho  gage  was  established  by  this  Department,  May  4, 
1904.-  Readings  are  taken  each  morning  hy  J.  H.  Eupert,  engi- 
neer in  the  adjacent  pumping  station.  The  gage  is  located  on  the 
tics  of  the  Hp-strcam  track  at  the  left-hand  side  of  the  stream. 
A  box-and-chain  gage  is  used. 
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Mean  Diily  Elevilion  of  Water-surface  (Birge  Canal  Djtum)  o^ 

R.  R.  Bridge  near  Fox  Riaye    Savannah.  P. 


Seneca  River  al 

,  N.   Y. 


N.    Y.  C. 


DAY. 


1906.9 


Jan. 


382. :0 
382.20 
382.10 
382.00 
381.90 


1.. 

2.. 

3.. 

4.. 

5.. 

6.. 

7.. 

8.. 

9.. 
10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 

17 1381.00 

18 380.90 

19 380.80 

20 380.70 

21 380. eo 

22 380.60 

23 380.50 

24 380.50 

25 3S0.40 

26 380.70 

27 .*«0.(iO 

28 380.50 

29 :i80.40 

30 380.30 

31 380.20 


Feb. 


381.70 
.381.60 
381.50 
381.40 
381.30 
381.10 
381.00 
381.00 
:181.10 
381.10 

:«i.oo 


380 
.380 
380 
380 
380 
380 
380 
380 
380 
380 
.380 
380 
380 
Mi 
381 
382 
382 
:J82 
382 
382 
382 
382 
.382 
382 

:W2 

382 
382 
382 
:iSl 


Bfar. 


AiMil. 


May. 


10  381 
00,381 
00  381 
001381 
10381 
20  381 
30  381 
40.381 
30.381 
30  381 
20  381 
20  381 
40;«2 
70  382 
30:«2 
20  383 
401383 
.WI.383 
50  383 
50  383 
40  383 
40  ;iS3 
30  383 
20  .383 
10  382 
10  382 
00  382 
00  382 
90  382 
..  382 
..1382 


80  382 
70  382 
70  382 
70  382 
60  382 
60  382 
70  382 
60  381 
00  381 
70  381 
80.381 


40 
40 


June.  I  July. 


Aug. 


Sept. 


Oct.  Nov. 


381 
381 


90 


381 


.10  381 
.30  381 
.50  381 
10  381 
.401381 
.50  381 
.60  381 
.50  381 
.40l:«l 
.20  381 
.10  381 
.00  381 
.90  381 
.90  381 
.80  381 
.70  381 
.70  381 
.60>«1 
.50... 


30  381 
30  381 
20  381 
10  381 
00  382 
90  382 
90  382 
80  382 
80  382 
70  382 
70  382 
60,382 


50 
50 
40 
40 
30 
40 
50 


382 
382 
382 
382 
382 
.382 
382 


60  382 
fJ0,382 
60  381 
50  381 
50  381 
40.381 
30  381 
20:«1 
20  381 
..381 
I 


30  381 
60  381 
80':i80 
90  380 
90  380 
90  380 
00]380 
.00  380 
.10  380 

3o;wo 

,40  380 
.50. '«0 
50  379 
50  379 
40  380 
.40  381 
.  401381 
.30  381 
.30  381 
20  380 
.20.380 
.10  380 
.00  380 
.90  380 
.80  380 
.70  380 
.60  380 
.50;iS0 
.40J.379 
.30  379 
.20  ... 


10  379 

00  379 

90  379 

80  379 

70  379 

60  379 

40  379 

30  379 

20  379 

40t379 

,  20378 

10,378 

90  378 

80:378 

501378 

20378 

,30.378 

20  378 

00  379 

90  379 

.60  379 

.301380 

20  380 

10.380 

20  380 

.20.380 

10,380 

.00  380 

.90  379 

80  379 

,379 


70  378 
60  378 
50  378 
40  378 
50  378 
50  378 
40  378 
30  378 


20 
00 
90 
80 
70 
70 
70 


,378 
378 
,378 
378 
378 
378 
378 


84  377. 
64  377. 
44,377. 
34'377. 
54.377 
54  377 
44377 
54377 
44  377 
34  377 
377 
377 


60  378 
.50  378 


70 
70 


378 
378 


.80:?78 
.90  378 
.20,378 
.60  378 
.60377 
.50  377 
.30:377 
.201377 
.00377 
.70  377 


24 
34 
44 
34 
24 
24 
34 
34 
24 
24 
14 
14 
04 
94 
84 
84 


377 
377 
377 
377 
377 
377 
377 
377 
377 
377 
377 
377 
377 
377 


74  377 


34 
04 


377 
377 


74 

64 
CA 
54 


377 
.377 
377 


54  377 
741377 
.■4377 
64  377 
64  377 
64,377 
64  377 
54  377 
54  377 
64  377 
64|377 
641377 
.54  377 
54  377 
44,377 
44  377 
541377 
54  377 
44  377 
44  377 
44  377 
44  377 
54  377 
54  377 
64  377 
64i378 
74  378 
84  378 
94  378 
84  378 
378 


.84  378 
.74  377 
.e4  377 
.64  377 
.54  377 
.54  377 
.64  378 
.64  378 
.64  377 
.74  377 
.74  377 
.64  377 
.64  377 
.74377 
.74|377 
.64  377. 
.64  377 
.64  3n 
.64  377 
.64  377 
.74  377 
.84  377 
.94  377 
.94  377 
.94  377 
.04  377 
.14  377 


Dec. 


64 

64 

?A 
34 
34 

64 


24 
.34 
.24 
.14 


3n 

377 

3n 


04  377  44 
94;3n  64 
94J377 
94I377 
84  377 
94  377 
04  377 
04  377 
94  377 
94  3n  54 
94  377  54 
84  377  44 
841377.34 
84  377  1 4 
84  377.14 
74 1 377  14 
741377  04 
74  377  04 
64  377.04 
541377  14 
54377  14 
54  377  54 
541.377.44 
54I377  34 
54  377  ?4 
44  377  24 
34 1 377  24 
34  377  04 
241377  24 


34 


377.04 
377  14 


aThLs  table  8'jp?rsedes  that  appearinR  in  State  Engineer's  report  for  1908,  page  524, 
whicli  is  referred  to  incorrect  gage  datum. 


Mejn  DiVy  Elevation  of  Water-surf jcp  {Birae  Canal  Ditum)  of  Smeci  River  at  -V.  Y. 

R.  R.  Briilijeneir  Fox  Ridjn,  Sav  inn  ih  P.  O.,   N.    Y. 


C. 


1.. 

2.. 

3.. 

4.. 

5.. 

6.. 

7.. 

8.. 

9.. 
10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


DAY. 


1909. 


Jan. 


376 

377 

377 

377 

377 

.377 

377 

.377 

377 

377 

377 

.377 

377 

377 

.377 

377 

,377 

377 

377 

377 

,377 

377 

.377 

378 

,379 

379, 

379 

378 

37S 

378 

378 


Feb. 


Mar.  j  April.  ]  May. 


June. 


94  378 
04  .378 
14i37« 
441.378 
44  379 
34  379 
24  379 
141379 
14  379 
34.378 
,34  378 
24  .378 
24  378 
14  .378 
14.378 
14  .378 
04  378 
04  37s 
14  378 
14  379 
14  ,3S0 
.34  .3H() 
74  3S() 
84  :«i 
.34  3SI 
24  3H2 
14  ;i82 
84 1 382 
44  ... 
74  ... 
84... 


.84  382 
94  382 
84  381 

94  :m 

.14  381 

.74  .3S1 

.84  .381 

.54  .381 

14  .381 

94  .381 

.74  381 

64  :«i 

.«V4  .iSl 

.54  :m 
FA  asi 

(A  3MI 

AA  .381 

74  .3S1 

.84  3H0 

.54  3S0 

14  .3«0 

74  3S0 

.84  m) 

.44  3S0, 

.84  :w{) 

.04  3H0 

14  .381 

.14.3MI 

...  .381 

. . .  :i8l , 

. . .  381 , 


14381 
04  381 
94  382 
84  382 
74 1 382 
iA  :ixi 
54  381 
44  .381 
24  .381 
04  .381 
14  381 
24  381 
44  .381 
64  381 
74  .381 
54  3H2 
34  :i82 
44  382 
94  ;iS2 
74  .382 
54  :i81 
34  .3H1 
24  .381 
14  ;«! 

.34  :m 

74asi 

14  .3H2 
44  .'WI 
(A  .381 
74,381 
74  ... 


.54.381 
.84  381 
.14  :i«2 
.24  382 
.14  :«2 
.94  .384 
.74  382 
,64  382 
.54  :<82 
.44  .3H2 

.:j4  :W2 

.24  .3S2 

14  :*^2 

.54  382 

.94  .382 

14  382 

.24  381 

.14  381 

14  .381 

.04  .38 1 

94  .381 

84  381 

.74  381 

.54  381 

.34  .'iSO 

.  14  .380 

.04  .380 

.94  .3S() 

.84  aso 

.84  .3S() 
...380 


14380 
54  380 
04  ,380 

24  -.m 

34  380 
44  :wo 
54  :m) 
.54  :\m 

44  379 
44  379 
54  379 
44  379 
34  379 
24  379 
14  379 
04  379 
94  .379 
84  379 
74  379 
64  379 
54  .379 
44  ,379. 
24  .379. 
14  .379. 
94  378 
74  378 
(V4  378 
.54  ,378. 
44  .378. 
:^378. 
24  .... 


14 
14 
14 

04 
14 
24 
14 
04 
94 
94 
84 
H4 
74 


July. 


Aug. 


Sept.   Oct. 


378 
378 
378 
378 
378 
378 
377 
377 
377 
377 
377 
.378 
:J78 


74  378 
64  377 
64  377 
54  377 
54  377 
.54  377 
44  377 
34.377 
24  .377 
14  377 
04  377 
94  377 
84  ,377 
74  377 
74  377 
(►4  377 
.54  .377 
..  377 


44  377 
34  377 
24  377 
14  377 
04.377 
041.376 
94  376 
94  376 
84  376 
94  376 
94  i 376 
14.376 
34  377 
14  .376 
94  377 
74.377 
54  377 
44  377 
44  377 
34,377 
,'H  376 
34  376, 
64  376. 
74  376 
♦V4  376, 
54  376 
44  376. 
34  376. 
,34  .376. 
34  376. 
24  376. 


14  377 
04,376 
14376 
14376 
04  376 
94  376 
94  376 
94  376 
94  376 
94  377 
84  376 
84  376 
04  376 
94  377 
24  377 
54; 377 
24I377 

m 


14 
04 
04 


377 


94  377 
94  377 
94.377 
94  377 
94  377 
84  377 
84  377 
94  377 


94 

84 
94 


3n 

377 


.04  377 
.74  377 
74  377 
84  377 
.84  377 
.84  377 
74  377 
.74  377 
.84  377 
.04  377 
.94  377 
94  377 
94  377 
.04  377 
.14  377 
.24  377 
.14  377 
.04  377 
.14377 
.24  377 
.24  377 
.34  377 
.34  377 
.34  377 
24  377 
.24  377 
.24  377 
.14377 
.143n 
.24377 
...1377 


Nov, 


Dec. 


24  377 


24 

.34 

24 


377 
377 
377 


.24  377 
14  377 
.141377 
.14377 
04  377 
.34  377 
.34  377 
.44  377 
.34.377 
.34  377 
34  377 
24  377 
.24  377 
.34  377 
.44  377 
.44  377 
.34  377 
.34  377 
.34  377 
.34  377 
.24  377 
.34  377 
.  44377 
.44  377 
.34  377 
.34  377 
.34 


24  3n04 

.24  377  04 

.24  376  94 

.14  376  94 

.14  3n  04 

.04  377  04 

.04  377  04 

.04  .376  94 

. 14  376  94 

14  377  04 

24  377  14 

24  377  04 

.24  377  04 


24 
24 
a4 
54 
74 
84 
94 


14 
14 
14 


377 
377 
377 
377  14 
377  04 
377.04 
377  24 


84  377. 34 
64:3n.34 
44  377.24 
34  377  24 
24  377  14 
24  377  14 
14  377  04 
14  317  04 
04  376  04 
04  376  04 
,376.04 


I 
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Seneca  River  below  West  Mud  Lock  near  Cayuga,  N.  Y. 

A  gage  was  established  by  this  Department,  October  10,  1905, 
at  West  Mud  Lock,  which  is  at  the  junction  of  Seneca  river, 
Cayuga  lake  and  Cayuga  and  Seneca  canal.  A  vertical  painted 
gage,  reading  from  zero  to  6  feet,  is  nailed  to  the  docking  at  the 
left-hand  end  of  the  towing-path  bridge  crossing  Seneca  river  at 
the  foot  of  the  lake.  Readings  are  taken  twice  daily  by  A.  Du- 
mont. 


Mean  Daily  El€i*aiion  of  Water-surface  (Barge  Canal  Datum)  of  Seneca  River  below  West 

Mud  Lock  near  Cayuga,  N.   Y. 


DAY. 


Jan. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

0. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


1909. 


381 
|381 
381 
381 
:381 
1 361 
,381 
381 
381 
381 
381 
381 
381 
381 
381 
.  381 
,381 
1381 
381 
381 
.1381 
'381 
381 
,381 
1381 
381 
381 
1381 
381 
381 
381 

i 


Feb. 


36  381 
46  381 


Bior.     April. 


36 
36 
36 
26 
26 
26 
36 


381 
381 
381 
381 
381 
381 
381 


46  381 
36  381 


26 


381 


36  381 
36  381 
46,381 
36  381 
56  381 
46,381 
36  382 
26  382 
36  382 
46  382 
36  382 
26  383 
26  383 
36  383 
36  383 
36  383 
46... 
36  ... 
36  ... 


.26  383 

.66  383 
.36  383 
.36  383 
.36  383 
.46  383 
.56  383 
.66  383 
.66  383 
.56  383 
.56  383 
.56  383 
.66  383 
.66  383 
.56  383 
.56  383 
.76  383 
.86  383 
.16  383 
.46  383 
.46  383 
.76  383 
.86  383 
.16  383 
.36  383 

.46  :m 

.66.T83 
.66  383 
...|383 
...383 
...  383 


,76383, 
,66  383, 
,66  383, 
,56  383 
.56  383, 
.46  383, 
.46  383 
.56  383 
.46  383, 
.66  383, 
,76  383, 
.76  383 
.66  383 
.56  383, 
.66  383, 
.66  383, 
.56  383 
,46  383 
.36  383, 
,26  383. 
.36  ;«3, 
.26  383, 
.16  383 
.26  383 
.16  383, 
,26  383, 
.36  383 
.26  383 
.36  383, 
.46383, 
.46  .... 


May.    June. 


July. 


56  383 

461384. 
46  331 
56  384. 
661384 
56  384. 
46  384 
66  384 
66  384 
76  384 
86  384 
76  384. 
96  384 
86  384, 
86  384. 
86  384 
76  384 
76  384 
86  384. 
b6  383. 
66  384. 
76  383 
66  383 
56  383 
66  383 
66  383 
96  383 
56  383 
66  383 
86  383. 
..;383 


86,383 
16!383 
36  383 
46383 
36  382 
26  383 
36,383 
36'382 
26  382 
36  382 
26  382 
26  382, 
36  382 
36383 
26  382 
16  382 
16  382 
06  382 
06  382 
96  382. 
06  382 
96  382 
86  382 
76  382 
76  382 
66  382 
86  382 
66  382 
46  382 
56  382 
46  ... , 


36  382 
26  382 
26  382 
16  381 
96  382 
06  382 
06  381 
96,381 
86'381 
96  381 
86i381 
96'3S2 
96  381 
06,381 
96  381 
86  381 
76  381 
66  381 
56  381 
56  381 
46  381 
56  381 
46:381 
46 1. 'm 
36|381 
26381 
16381 
06  381 
16,381 
161381 
..  381 


Aug. 


Sept. 


Oct. 


.06  381 
.06  381 
.06  381 
.96  381 
.06  381 
.06  381 
.96  381 
.96,381 
.86  381 
.86  381 
.96  381 
.06  381 
.96  381 
.861382 
.86  382 
.76  382 
.661381 
.56  381 
.46  381 
.461381 
.36  381 
.26  381 
.36  381 
.361381 
.36;  381 
.26  381 


46  381. 
56  381. 
56  381. 
66  381. 
66  381. 
56  381. 


66 
56 


381 
381 


661381. 
661381. 
56  381. 


66 
^6 


381 
381 


06|381 
36  381 
06  381 
86  381 


86 
96 
86 
86 


381 


.36 
.46 


381 
381 


36  381 
,461381 
,46381 


a 
a 

761382. 
86^381. 
76  381. 
66,381. 
56,381. 
66  381. 
66  381. 
56  381. 


56 
96 


I 


381. 


86  381 
66,381 
56  381 
86  381 
96  381 
86  381 
76  381 
76  381 
66  381 
66,381 
76  381 
86  381 
96  381 
86  382 
76  381 
76:381 
86  381 
86,381 
381 
381 
381 
16,381 
86  381 
86  381 
86  381 
66  381 
76  381 
761381 
86  381 
86'38i 
...381 


Nov. 


Dec. 


.76  381 
.76  381 
.761381 
.76381 
.76  381 
.76  381 
.71381 
.76  381 
71  381 


11 
11 
.06 
.06 
,16 
.06 


71 


381 


.96  381 
.911381 
.Ml381 
.61  381 
.761381 
.76,381 
.66  381 
66  381 


.46  381 . 

.56,381 

.41381 

.36  381 

.26,381 

.361381 

.51381.56 

.66381.06 

.4l|380. 

.66  381. 

.41,381. 

.3l'380. 

.46  381 . 

.36  381. 

.26 


.71 
.51 
.96 
.71 
.51 
.46 
.56 
.61 
.51 
.46 
.31 
.46 
.51 


381 
381 
381 
381 
380 
381 
381 
.381 
381 
381 
381 
381 


76 
06 
06 
96 
16 
06 
381.01 
381.01 
381.06 
380.96 
380.96 
380.96 
380.96 
311380.96 
96  380.96 
01  380.96 
06  380.91 
380.91 
380.96 
380.96 
380.96 
380.96 
381.01 


.31 
21 
.11 

.36 
.36 
.16 


16 
16 
21 
01 
16 


a  No  record. 


Seneca  Eiver  abovk  West  Mud  Lock  near  Cayuga,  X.  Y. 

A  gage  was  established  above  We^it  Mud  Lock  near  the  foot  of 
Cayuga  lake  in  August,  1009,  by  L.  S.  Ilulburd  for  this  Depart- 
ment. A  gaging  station  is  also  maintained  below  West  Mud  Lock 
and  readings  of  both  gages  are  taken  twice  each  day  by  the  same 
observer,  A.  Dumont.  The  gage  below  West  Mud  Lock  shows  the 
water-level  in  Cayuga  lake.  The  gage  above  West  Mud  Lock 
shows  the  water-level  in  the  Seneca  river,  or  Cayuga  and  Seneca 


414 


Eepobt  of  State  Engineer. 


canal,  at  the  east,  or  down-stream,  end  of  the  level  extending  from 
the  lower  lock  at  Seneca  Falls  to  West  Mud  Lock.  The  gage  con- 
sists of  a  2-foot  enameled  steel  section,  reading  to  feet  and  hun- 
dredths and  is  attached  vertically  to  the  timber  docking  of  the  lock 
approach  at  the  right-hand  side  of  the  canal  just  above  West  Mud 
Lock.  The  zero  mark  of  the  gage  is  at  elevation  384.73,  Barge 
canal  datum. 

Mean  Daily  Elevation  of  Water-surface  (Barge  Canal  Datum)  of  Seneca  River  above  West  Mud 

Lock  near  Cayuga,  N.  Y, 


DAY. 


1909 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

385 . 93 

13 

385 . 98 

14 

385.93 

16 

385.98 

16 

385.98 

17 

385.98 

18 

385.98 

19 

385.93 

20 

385.93 

21 

385.98 

22    

385 . 93 

23 

24 

385.93 
385.93 

25 

385.73 

2tt 

385.93 

27 

385.73 

28  

385.73 

29  

385.68 

30 

385.68 

31 

385.73 

Aug. 


Sept. 


385.68 
385.63 
385.53 
385.58 
385.63 
385.68 
385.58 
385.63 
385.63 
385.63 
385.68 
385.53 
385.58 
385 . 58 
385.63 
385.53 
385.58 
385.63 

a 

a 

385.91 
386.11 
385.88 
386.03 
386.31 
385.98 
385.95 
385.93 
386.23 


Oct. 


385.91 
385.98 
385.91 
386.08 
386.18 
385.98 
385.98 
385.95 
386.03 
385.88 
385.95 
386 . 18 
386.15 
386.21 
386.23 
386.23 
386.01 
386.21 
386.11 
386.31 
386.41 
386.38 
386.25 
386.15 
386.35 
386.41 
386.35 
386.25 
386.31 
386.35 
386.23 


Nov. 


386.35 
368.38 
386.38 
386.35 
386.33 
386.28 
386.13 
386.38 
386.38 
386.51 
386.43 
386.45 
386.31 
386.15 
386.35 
386.38 
386.21 
386.11 
386.11 
386.11 
385.91 
386.03 
386.11 
386.05 
385.98 
385.95 
386.18 
385.81 
386.18 
386.03 


Dec 


386.11 
385.98 
386  05 
386.03 
385.81 
385.98 
386.05 
386.15 
386.13 
386.01 
386.05 
385.81 
386.01 
386.15 
386.11 
386.13 
386.08 
386. C8 
385.88 
385.95 
386.03 
385.98 
386.03 
386. C8 
385.73 
385.73 
385.95 
386.08 
386.05 
385.75 
386.20 


a  No  roco'd. 


Cayuga  Lake  at  Ithaca,  N.  Y. 

A  gaging  station  was  established  by  E.  C  Murphy  for  the 
United  States  Geological  Survey  at  the  head  of  Cayuga  lake,  at 
Ithaca,  August  6,  1905.  A  vertical  gage  board  was  used  and  was 
fastened  to  the  wall  of  the  breakwater  about  150  feet  from  the 
lighthouse.  This  gage  was  maintained  by  the  United  States  Geo- 
logical Survey  in  cooi>eration  with  this  Department,  preceding 
1909.  During  the  year  1909  it  was  taken  over  by  this  Department 
and  arrangements  made  to  secure  a  continuous  record  and  to  have 
readings  made  daily. 
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The  zero  mark  of  the  gage  here  used  is  determined  from  the 
United  States  Geological  Survey  datum  and  may  differ  slightly 
from  Barge  canal  datum. 

The  record  as  far  obtained  during  1909  is  given  in  the  accom- 
panying table. 

Mean  Daily  Elevation  of  Water-8urface  (Barge  Canal  Datum)  of  Cayuga  Lake  at  Lighthouse 

near  Ithaca,    N.    Y. 


1... 
2... 
3... 
4... 
5... 
6... 
7.... 
8... 


9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


DAY.M 


1909. 


April. 


May. 


384.22 
384.52 


384 
384 
384 
384 
384 
384 
384 
384 
384 
384 
384 
384 
384 
384 
384 
384 
384 
384 
384 
384 
384 
384 
384 
384 
384 
384 
384 
384 
384 
384 
384 


.72 
.92 
.82 
.72 
.52 
.42 
.32 
.12 
.22 
.42 
.32 
.32 
.22 
.32 
.32 
.12 
.22 
.12 
.22 
.22 
.12 
.22 
.12 
.12 
.22 
.22 
.32 
.22 
.22 
.12 
.22 


June 


384.22 
384.12 
384.22 
384.12 
384.12 
384.22 
384.12 
384.02 
383.92 
384.12 
383.82 
383.72 
383.72 
383.72 
383.62 
383.52 
383.72 
383.72 
383.52 
383.52 


Oct. 


382.05 
382.05 
382.05 
381.95 
381.95 
381.95 
381.95 
381.95 
381.95 
381.95. 
381.90 
381.90 
381.90 
381.90 
381.85 
381.80 
381.85 
381.85 
381.80 
381.80 
381.85 
381.85 
381.80 
381.80 


Nov. 


381.75 
381.70 
381.65 
381.65 
381.75 
381.75 
381.70 
381.65 
381.65 
381.65 
381.60 
381.55 
381.55 
381.50 
381.50 
381.50 
381.50 
381.55 
381.50 
381.45 
381.40 
381.35 
381.45 
381.50 
381.50 
381.50 
381.45 
381.40 
381.45 
381.45 


Dec. 


381.40 
381.45 
381.40 
381.45 
381.40 
381.40 
381.35 
381.40 
381.40 
381.40 
381.40 
381.35 
381.35 
381.35 
381.35 
381.35 
381.35 
381.35 
381.35 
381.35 
381.35 
381.35 
381.35 
381.35 
381.35 
381.40 
381.35 
381.35 
381.35 
381.40 
381.35 


Seneca  Rivee  below  Lock  No.  7  at  Seneca  Falls,  N.  Y. 

A  gage  was  established  on  Seneca  river  below  the  lower  lock 
at  Seneca  Falls,  August  7,  1909,  by  L.  S.  Hulburd  for  this  De- 
partment. The  gage  consists  of  a  5-foot  enameled  steel  section 
mounted  on  a  %  x  10-inch  hardwood  plank,  spiked  to  timber  dock- 
ing at  the  down-stream  end  of  the  lower  approach  to  the  lock. 
The  zero  mark  of  the  gage  is  at  elevation  384.62,  Barge  canal 
datum.  Reading  are  taken  twice  each  day  by  Daniel  Havens, 
by  whom  a  record  of  the  operation  of  the  lock  above  the  gage  is 
also  kept. 
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Mean  Daily  Elevalion  of  Water-surface  (Barge  Canal  Datum)  of  Seneca  River  below  Lock 

No.  7  at  Seneca  Falls,  N.  Y. 


1. 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 


DAY. 


1909. 


Aug. 


387.12 
386.59 


386.82 
387.07 
387.12 
387 . 12 
387.12 
387.02 
386.97 

387! 02 

386.66 
386.77 
386 . 87 
386.87 
386.92 
386.97 
386 . 77 
386.72 
386 . 82 
386.72 


Sept. 


386.72 
386.82 
386.67 
386.62 
386.62 
386.72 
386.82 
386.77 
386.72 
386.62 
386.52 
386.77 
386.82 
386.62 
386.77 
386.82 
386.77 
386.57 
386.62 
387.22 
386.67 
386.77 
386.87 
386.72 
386.62 
386.82 
386.82 
386.77 
386.92 


Oct. 


386.72 

386.77 

386.62 

386.77 

386.67 

386.72 

386.62 

386.62 

386.62 

386.62 

386.67 

386.87 

386.97 

386.87 

386.82 

386.82 

386.72 

386 . 82 

386.92 

386.87 

387.02 

386.97 

386.87 

386.77 

386.92 

386.97 

386  87 

386.82 

386.77 

386.87 

386.72 


Nov. 


386.87 

386.82 

386.82 

386.87 

386.82 

386.77 

386.57 

386.77 

386.82 

386.87 

386.87 

386.87 

386.77 

386.72 

386.82 

386.82 

386.67 

386.52 

386.52 

386.52 

386.32 

386.52 

386.42 

386.42 

386.22 

386.37 

386.42 

386.22 

386.22 

386.52 


Dec. 


386 

.47 

386 

-17 

386 

.42 

386 

.52 

386 

.22 

386 

.42 

386 

.37 

386 

.57 

386 

.52 

386 

.47 

386 

.42 

386 

.22 

386 

.22 

386 

42 

386 

.52 

386 

62 

386 

37 

386 

42 

386 

12 

386 

22 

386. 

37 

386. 

22 

386. 

37 

386. 

32 

385. 

97 

3H5. 

92 

386. 

17 

386. 

27 

386. 

22 

386. 

17 

385. 

92 

Seneca  River  below  Lock  No.  6  at  Seneca  Falls,  N.  T. 

The  gage  was  established  on  Seneca  river  below  Seneca  Falls  on 
November  IG,  1909,  by  L.  S.  Hulbnrd  for  this  Department.  The 
gage  consists  of  a  2-foot  enameled  steel  section  monnted  on  a 
Vs  X  10-incli  hardwood  plank,  spiked  to  the  timber  docking  at  the 
down-stream  end  of  the  lower  approach  to  the  lock.  The  zero 
mark  of  this  gage  is  at  elevation  391.62,  Barge  canal  datum. 
Readings  are  taken  twice  each  day  by  Daniel  Havens. 
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Mean  Dailv  Elevation  of  Water-wrfaee  of  Seneca  River  below  Lock  No.  6  at  Seneca  FalU,  N   Y 


6 

7. 

8. 

9. 
10. 
11. 
12 
13. 
14 
15. 
16. 
17. 
18 
19. 
20. 
21. 
22. 
23. 
24 
25. 
26. 
27. 
28. 


DAY. 


Nov. 


1909. 


392.36 
392.37 
392.26 
392.30 
392.20 
392.12 
392.22 
392.20 
392.22 
392.17 
392.20 
392.14 
392.12 

29 392.24 

30 392.26 

31 


i'CC* 


392.24 
392.24 
392.25 
392.28 
392.12 
392.26 
392.23 
392.24 
392.26 
392.24 
392.21 
392.12 
392.21 
392.27 
392.26 
392.28 
392.26 
392.21 
392.10 
392.22 
392.14 
392.04 
392.06 
392.08 
391.86 
391.86 
392.10 
392.08 
392.04 
392.06 
392.08 


Seneca  River  above  Seneca  Falls,  N.  Y. 

A  gage  was  established  on  Seneca  river  above  the  locks  at 
Seneca  Falls,  August  6,  1909,  by  L.  S.  Hulburd  for  this  Depart- 
ment. The  gage  is  located  in  a  dock  slip  a  short  distance  above 
the  up-stream  end  of  the  river  wall,  or  long  weir  at  Seneca  Falls. 
It  therefore  shows  the  water-level  in  the  river  above  the  first  di- 
version for  canal  or  water  power  uses  at  this  point.  The  gage 
consists  of  one  5-foot  steel  section,  reading  in  feet  and  tenths, 
and  one  2-foot  section,  reading  in  feet  and  hundredths.  This 
was  attached  vertically  to  a  hardwood  plank  and  spiked  to  sheet- 
ing at  the  end  of  the  slip.  Current-meter  measurements  have 
been  made  at  the  highway  bridge  crossing  the  river  a  short  dis- 
tance up-stream  from  the  gage.  The  conditions  however,  are 
not,  such  that  a  continuous  record  of  the  discharge  can  be  ob- 
tained. The  stage  of  the  stream  does  not  bear  a  constant  rela- 
tion to  the  amount  of  discharge,  partly  on  account  of  the  growth 
of  aquatic  foundation  in  the  stream  channel,  but  chiefly  on  ac- 
count of  leakage  in  the  river  wall  or  spillway  and  the  drawing 

14 
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down  of  the  water-level  in  the  pond  below  the  river  wall.  Ow- 
ing to  the  varying  amount  of  leakage  taking  place  under  these 
conditions,  the  flow  of  the  stream  varies  even  though  the  stage 
may  remain  approximately  constant.  The  results  of  current-meter 
measurements  which  have  been  made  are  shown  in  the  accom- 
panying tables. 


Mean  Daily  Elevaiion  of  Waier-svrface  { Barge  Canal  Datum)  of  Seneca  Hirer  above  SeTC<a 

FaUn,  N.  Y. 


DAY. 

Auk. 

Sept. 

I     

1909. 

429.00 
420.92 
420.80 
429.80 
429.45 
428.64 
429.75 
420.80 
429.90 
429.80 
429.80 
429.80 
429.80 
429.80 
429.80 
429.80 
429.80 
429.80 
429.77 
429.80 
429.75 
429.80 
429.80 
429.80 
429.80 
429.80 

429  SO 

2   

429  &n 

•i 

429  80 

4    

d 

5 

a 

6 ■ 

a 

7 

429.80 

8 

420  80 

9 

429.80 

10 

429  75 

Jl 

429  80 

12 

429  70 

13    

429  75 

14 



429  SO 

16 

429  70 

1  A 

429. SO 

17 

429  80 

18 

429  SO 

19 

429  SO 

20   -    -    

429  S.S 

21 

429.80 

22 

429 .  H5 

23 

429  85 

24 

429  S<) 

25 

429  SO 

23 

429  Sl> 

27 

429  >iO 

28 

429  8i) 

29 

429  80 

SO 

429  ^> 

31    - 

a  No  record. 


Current-meter  Discharge  MeaauremenU  of  Seneca  River  at  Seneca  Falls,  /V.  Y. 


DATE. 


1909. 
Aug.  5. 
Aug.  6. 
Aug.  6. 
Sept.  9. 
Sept.  28. 
Nov.  29. 


Hydrographer. 


Clark  and  Angus . 
Clark  and  Angus . 
Clark  and  Angus . 
Clark  and  Bobbins 

A.  T.  Clark 

A.  T.  Clark 


Gage 
height. 


Feet. 
2.60 
2.60 
2.65 
2.50 
2.50 
2.60 


Area  of  i    Mean 
section,    velocity. 


Square 
feet. 
720 
893 
891 
924 
868 
866 


Ft.  per 
second. 
0.603 
0.489 
0.444 
0.343 
0.409 
0.384 


Dis- 
charge. 


Second- 
feet. 
434 
437 
376 
317 
355 
333 


RemarlLs. 


High  bridsp. 
Kingdom  bridicp- 
Kingdom  bridgx-. 
Kingdom  bridise. 
Kingdom  bridcp. 
Kingdom  bridge- 
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Seneca  Eivbr  below  Waterloo,  N.  Y. 

A  gage  was  established  on  Seneca  river  'below  the  locks  at  Water- 
loo, August  11,  1909,  by  L.  S.  Hulburd  for  this  Department. 
The  gage,  consisting  of  a  5-foot  enameled  steel  scale  divided  to 
feet  and  tenths,  is  attached  to  the  canal  side  of  the  first  pier 
from  the  down-stream  end  of  the  tow-path  bridge  crossing  the 
east,  or  lower  branch  of  the  river.  The  gage  is  read  twice  each 
day  by  Geo.  W.  Graves.  The  elevation  of  the  zero  mark  of  the 
gage  is  428.49,  Barge  canal  datum. 


Mean  Daily    Elevation   of  Waier'Swrface  (Barge    Canal    Datum)    of  Seneca   River  below 

Waterloo,  AT.   Y. 


DAY. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1909. 
1 

430.49 
430.54 
430.59 
430.54 
430.44 
430.49 
430.59 
430.54 
430.54 
430.54 
430.54 
430.44 
430.49 
430.44 
430.39 
430.44 
430.44 
430.44 
430.49 
430.54 
430.54 
430.59 
430.44 
430.54 
430.54 
430.39 
430.49 
430.59 
430.54 
430.54 



430.49 
430.49 
430.39 
430.49 
430.54 
430.39 
430.39 
430.39 
430.39 
430.34 
430.39 
430.34 
430.44 
430.39 
430.39 
430.39 
430.24 
430.39 
430.34 
430.39 
430.39 
430.39 
430.34 
430.19 
430.29 
430.34 
430.24 
430.24 
430.29 
430.39 
430.09 

430.29 
430.29 
430.29 
430.24 
430.24 
430.29 
430.14 
430.14 
430.24 
430.24 
430.24 
430.14 
430.24 
429.99 
430.09 
430.14 
430.09 
430.14 
430.14 
430.14 
429.89 
430.09 
430.09 
430.04 
429.94 
429.99 
430.04 
429.69 
430.04 
429.99 

429  99 

2 

430  04 

3 

430.04 

4 

430.04 

5 

429  69 

6 

429  99 

7 

429  99 

8 

«•••>• 

430.04 

9 

429  99 

10 

429.94 

11 

429.64 
430.24 
430.39 
430.39 
430.19 
430.39 
430.34 
430.39 
430.39 
430.44 
430.49 
430.39 
430.39 
430.49 
430.44 
430.59 
430.54 
430.39 
430.54 
430.49 
430.44 

429.94 

12 

429  59 

13 

429  79 

14 

429.94 

15 

429.94 

16 

429.94 

17 

429.84 

18 

429 . 84 

19 

429 . 59 

20 

429.79 

21 

429.84 

22 

429.89 

23 

429.84 

24 

429.84 

25 

429.64 

26 

429.49 

27 

429.74 

28 

429.84 

29 

429.84 

30 

429.74 

31 

429.74 

Sexeca  River  above  Waterloo,  N.  Y. 

A  gage  was  establised  above  Lock  Xo.  1  at  Waterloo,  August 
11,  1909,  by  L.  S.  Hulburd  for  this  Department.  The  gage 
consists  of  a  5-foot  enameled  steel  section,  reading  to  feet  and 
tenths,  and  is  mounted  on  a  hardwood  plank  secured  to  the  right- 
hand  side  of  the  timber  work  dividing  the  navigation  canal  from 
the  water-power  head-race.  The  gage  is  read  twice  each  day  by 
Geo.  W.  Grave?.  The  elevation  of  the  zero  mark  of  the  gage  is 
443.577. 
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Mean  Daily  Elevation  of  Wattr-9urface  {Baroe  Canal  Datum)  of  Seneca  River  above  Waterloo 


DAY. 


1909. 
1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

444.98 

12 

445.03 

13 

444.73- 

14 

444.63 

15 

445.03 

16 

444.93 

17 

444.63 

18 

444.63 

19 

444.63 

20 

444.58 

21 

444.53 

22 

444.68 

444.68 

24 

444 . 53 

444.53 

2<J 

444.38 

444.33 

28 

444.53 

444 . 53 

30 

444.38 

444.43 

Aug. 


Sept. 


444 
444 
444 
444 
444 
444 
444 
444 
444 
444 
444 
444 
444 
444 
444 
444 
444 
444 
444 
444 
444 
444 
444 
444 
444 
444 
444 
444 
444 
444 


.43 
.33 
.18 
.23 
.43 
.33 
.08 
.03 
.08 
.13 
.13 
.48 
.38 
.18 
.73 
.38 
.28 
.08 
.23 
.28 
.23 
.23 
.23 
.23 
.23 
.38 
.23 
.03 
.33 
.23 


Oct. 


444.23 
444.28 
444.33 
444.18 
444.18 
444.23 
444.33 
444.28 
444.48 
444.48 
444.38 
444.33 
444.23 
444.43 
444.38 
444.33 
444.68 
444.38 
444.23 
444.18 
444.23 
444.28 
444.43 
444.63 
444.43 
444.23 
444.58 
444.53 
444.38 
444.28 
444.68 


Nov. 


444.43 
444.38 
444.43 
444.43 
444.28 
444.33 
444.73 
444.53 
444.33 
444.38 
444.38 
444.48 
444.33 
444.63 
444.53 
444.28 
444.48 
444.38 
444.33 
444.28 
444.58 
444.28 
444.28 
444.13 
444.58 
444.43 
444.33 
444.78 
444.28 
444.23 


JJCC. 


444.23 
444.28 
444.18 
444.18 
444.68 
444.23 
444.18 
444.18 
444.13 
444.23 
444.08 
444.48 
444.33 
444.18 
444.08 
444.13 
444.23 
444.13 
444.58 
444.23 
444.08 
444.13 
444.13 
444.03 
444.43 
444.48 
444.03 
444.18 
444.08 
444.13 
444.13 


Seneca  River  below  Regulation  Works  near  Geneva,  N.  Y. 

A  gaging  station  was  established  on  August  2,  1909,  by  L.  S. 
Hulburd  for  this  Department,  on  Seneca  river  just  below  the 
foot  of  Seneca  lake  and  also  below  the  Stoney  gates  constructed 
by  the  State  to  regulate  the  lake-level.  The  gage  consists  of  a 
5-foot  enameled  steel  section  mounted  vertically  on  a  hardwood 
plank  and  secured  to  the  piling  on  the  right-hand  approach  to  the 
lock  near  the  down-stream  end.  The  datum  of  the  gage  is  at  ele- 
vation 446.04  and  readings  are  taken  twice  each  day  by  Wm. 
Van  Kirk. 
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Mean  DaUv  Bkvation  of  WaUr-mufaee  (Barge  Canal  Datum)  of  Seneca   River  beUnp  Regi/b- 

lotion  Works  near  Geneva,  N.  Y. 


DAY. 

Auk. 

Sept. 

Oct. 

Nov. 

Dec. 

1909. 
1 

* 

446.79 

446.69 

446.79. 

446.79 

446.79 

446.69 

446.69 

446.69 

446.64 

446.69 

446.69 

446.74 

446.69 

446.69 

446.69 

446.59 

446.59 

446.59 

446.59 

446.69 

446.59 

446.59 

446.59 

446.49 

446.59 

446.49 

446.49 

446.49 

446.49 

446.49 

• 

446.49 
446.39 
446.39 
446.39 
446.39 
446.39 
446.39 
446.29 
446.29 
446.29 
446.29 
446.29 
446.29 
446.39 
446.19 
446.19 
446.19 
446.09 
446.09 
446.09 
445.99 
445.94 
445.99 
445.99 
445.99 
345.99 
445.99 
445.99 
445.89 
445.79 
445.79 

445.79 
445.79 
445.79 
445.79 
445.69 
445.69 
445.79 
445.79 
445.69 
445.69 
445.79 
445.79 
445.69 
445.69 
445.69 
445.59 
445.59 
445.59 
445.59 
445.59 
445.59 
445.59 
445.49 
445.49 
445.39 
445.39 
445.39 
445.59 
445.59 
445.34 

445.34 

2 

445.34 

3 

445.34 

4 

5 

447! 04 
446.99 
446.99 
447.04 
447.04 
446.94 
446.94 
446.94 
446.89 
446.94 
447.04 
447.04 
446.99 
446.99 
446.99 
446.99 
446.89 
447.09 
446.89 
446.99 
446.99 
446.89 
446.89 
446.89 
446.89 
446.79 
446.89 

445.34 
445.34 

6 

445.44 

7 

445.44 

8 

445.34 

9 

445.44 

10 

445.34 

11 

445.24 

12 

445.24 

13 

445.34 

14 

445.34 

15 

445.34 

16 

445.24 

17 

445.24 

18 

19 

445.24 
445.24 

20 

445.24 

21 

445.24 

445.14 

23 

445.14 

445.14 

25 

445.14 

445.14 

27 

445.14 

444.94 

29 

444.94 

444.94 

31 .* 

444.94 

Seneca  River  above  Regulation  Works  near  Geneva,  N.  Y. 

The  gage  was  established  August  2,  1909,  by  L.  S.  Hulburd 
for  this  Department  at  the  foot  of  Seneca  lake  as  described  be- 
low. The  gage  is  attached  to  the  north  side  of  a  timber  crib 
forming  part  of  the  lock  approach,  about  50  feet  up-stream  froiri 
the  guard-lock  and  a  like  distance  up-stream  from  the  Stoney 
gates  constructed  to  regulate  the  lake-level.  This  gate  shows 
substantially  the  water-level  in  Seneca  lake.  It  consists  of  a 
5-foot  enameled  steel  section  mounted  on  a  hardwood  plank.  The 
gage  reads  from  zero  to  5  feet  by  tenths  and  the  zero  mark  is  at 
elevation  445.94,  Barge  canal  datum.  Readings  are  taken  twice 
each  day  by  Wm.  Van  Kirk. 
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JIfean  Daily  Elevation  of  Water-turface  {Barge  Canal  Datum)  of  Seneca  Lake  above  Regu- 
lation Works  near  Geneva,  N.  Y. 

DAY. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1909. 
1 

446.69 
446.59 
446.69 
446.69 
446.69 
446.59 
446.59 
446.59 
446.54 
446.59 
446.59 
446.54 
446.59 
446.59 
446.59 
446.49 
446.49 
446.49 
446.49 
446.59 
446.49 
446.49 
446.49 
446.39 
446.49 
446.39 
446.39 
446.39 
446.39 
446.39 

446.39 
446.29 
446.29 
446.29 
446.29 
446.29 
446.29 
446.19 
446.19 
446.19 
446.19 
446.19 
446.19 
446.29 
446.09 
446.09 
446.09 
445.99 
445.99 
445.99 
445.99 
445.99 
445.89 
445.89 
445.89 
445.89 
445.89 
445.89 
445.79 
445.69 
445.69 

445.69 
445.69 
445.69 
445.69 
445.59 
445.59 
445.69 
445.69 
445.59 
445.59 
445.69 
445.69 
445.59 
445.59 
445.59 
445.49 
445.49 
445.49 
445.49 
445.49 
445.49 
445.49 
445.39 
445.39 
445.29 
445.29 
445.29 
445.49 
445.49 
445.24 

445.24 

2 

445.24 

3 

445.24 

4 

445.24 

5 

447.04 
446.99 
446.99 
447.04 
447.04 
446.94 
446.84 
446.94 
446.89 
446.94 
447.04 
447.04 
446.89 
446.89 
446.89 
446.89 
446.79 
446.99 
446.79 
446.89 
446.89 
446.79 
446.79 
446.79 
446.79 
446.69 
446.79 

445.34 

6 

445.34 

7 

445 . 24 

8 

445.34 

g 

445.24 

10 

445.24 

11 

445 .  14 

12 

445.14 

13 

445.24 

14 

445 .  24 

15    

445.24 

16 

445   14 

17 

445   14 

18 

445.14 

19 

445.14 

20    .    .  .  -^ 

445  14 

21 

445.14 

445.04 

23 

445.04 

"•" 

445  04 

25 

445  04 

445  04 

27 

445  04 

444  94 

29 

444  94 

444  94 

;U 

444.94 

-7, 

CLYDE  RIVER  AND  GANARGUA  CREEK. 

Description. 

Clyde  river  joins  Soneca  river  in  the  Montezuma  marsh  near 
the  foot  of  Cayuga  lake.  Clyde  river  is  formed  by  the  junction  of 
Canandaigua  outlet  and  Ganargua  creek,  at  Lyons.  Its  total 
length  is  about  20  miles  and  the  greater  portion  of  its  course  lies 
through  a  broad,  marshy  valley.  Ganargua  creek  proper  rises  near 
Victor.  Its  course  is  northeasterly  to  Macedon.  It  then  flows 
easterly,  winding  broadly  through  the  system  of  duplicate  valleys 
extending  easterly  from  Macedon.  The  principal  tributary  of 
Ganargua  creek  is  Mud  creek,  which  rises  in  the  hilly  region  near 
the  head  of  Canandaigua  lake  and  flows  northward  about  20  miles, 
entering  Canargua  creek  at  Victor.  Ganargua  creek  is  often 
called  ^lud  creek  throughout  its  course  to  Lyons.  The  valley 
through  which  it  flows  is,  however,  called  Ganargua  valley.  The 
tributary  drainage  is  of  the  characteristic  glacial  kame  type  and 
the  tributaries  are  rather  sparse,  flowing  oftentimes  first  north  and 
then  south  between  donated  hills,  until  they  find  their  way  to 
Canargua  creek. 
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Clyi>e  River  at  Clyde,  N.  Y. 
A  gage  was  established  at  Sodus  street  bridge  in  the  village  of 
Clyde,  October  20,  1905,  by  E.  V.  R.  Payne,  of  this  Department. 
A  gage  of  the  box-aiid-chain  type  is  used.  The  scale  is  divided 
decimally  from  zero  (o  S  fe<t.  The  elevation  of  water-surface, 
when  the  gage  reads  zero,  is  380.00.  The  chain  length  is  22.09. 
The  gage  is  located  on  the  down-stream  side  of  the  central  span  of 
the  bridge.  The  bridge  has  a  total  length  hftween  abutments  of 
l7i  feet.  It  is  subdivided  into  5-foot  sections  on  the  down-stream 
side  for  current- meter  measurements,  the  initial  point  being  the 
fact  of  the  right-hand  abutment.  Readings  are  taken  each  day  by 
J.  r.  Wickhnm. 


a  Itfoord  ml^nK. 

Ctirrent-ituler  mtckatge  Mtnuuremrn 

»  of  Cladt  Ricn 

at  Civile 

-V.  Y. 

DATE, 

HyrlroKraplier. 

1    fiaire 

secUon. 

velwMy, 

iliarge. 

May    12': 

Frtt. 

"% 

■ 

"vt 

A.  R.  PBlchke -. 
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Clyde  Riveb  at  Lyons,  N.  Y. 
A  ga^  was  established  at  Geneva  street  bridge  in  the  village  of 
Lyons,  September  25,  1905,  by  this  Department.  The  gage  ia  of 
the  weight-and-box  type  and  is  attached  to  the  down-stream  side 
of  the  bridge  on  the  right-hand  span.  The  gage  is  divided  dec- 
imally from  zero  to  14  feet.  The  elevation  of  the  water-surface, 
when  the  gage  reads  zero,  equals  390.00.  Standard  chain  length 
18.72.  Readings  are  taken  at  1  p,  m,  each  day  by  men  from  the 
Barge  canal  office  at  Lyons.  The  gage  is  located  below  the  indow 
of  Canandaigua  outlet.  The  down-stream  side  of  the  bridge  is 
subdivided  at  5-foot  intervals  for  current-meter  measurements,  tho 
initial  point  being  the  face  of  the  left-hand  abutment. 

Mran  Daiti;  Eleration  Walrr-tur/acf  (Bargi  Canal  Datum)  of  Clydt  River  al  Lynn*.  X.    Y 


DAY 

.|  J.I.. 

,* 

igot. 

1 
300  K 

3.". 

3«1  3D 

3W.7cl39a.10 
3BD.«'3«3  GO 

391  Dcma.w 
3»i  K  383. a: 


ea.8G|3»2.4C 

«l.8Cl391  30 
so. a.  391. IC 


.    302.30 


lOO.lC 

3Be  If 

397  SC 


tnU  «■  Clvde  Rirrr  al  LgOM.  N.   Y. 

DATE. 

Hydrographtr 

helihl. 

Areiol 

Mton 
velodt;. 

chaw. 

1009. 
May'    ir 

^fc  ^ 

"5^, 

A.  R.Palchke 

Gaging  of  Streams:    Oswkgo-Oneida-Seneca  Basin.     425 


Ganargua  Greek  north  of  Newark,  N.  Y. 

A  gaging  station  was  established  on  the  highway  bridge  1% 
miles  up-stream  from  Newark  railroad  station,  November  29, 
1905,  by  James  Kelly,  for  the  Department.  A  box-and-chain 
gage,  reading  from  zero  to  13.9  feet,  is  attached  to  the  down-stream 
side  of  the  bridge.  The  elevation  of  water-surface,  when  the  gage 
reads  zero,  is  406.00;  chain  length  15.02.  Current-meter  meas- 
urements were  formerly  made  at  this  bridge.  The  bridge  is  lo- 
cated at  a  bend  in  the  stream  and  the  banks  are  overflowed  during 
high  water.  Readings  are  taken  about  noon  each  day  by  Wm.  J. 
Swartz.  A  bench-mark  located  on  the  west  wing  wall  of  Peck's 
highway  bridge  crossing  the  Erie  canal  1.9  miles  west  of  Newark 
consists  of  a  chiseled  square,  the  elevation  of  which  is  449.767. 

Mean  Daily  Elevalion  of  Water-surface  {Barge  Canal  Datum)  of  Ganargua  Creek  north  of 

Newark,  N.  Y. 


DAY. 

Jan. 

Feb. 

1 
Mar.  < 

.April. 

Uay. 

Jtn:.    July. 

Aug.     Sept. 

Oct. 

Nov. 

Dec, 

1909. 
1 

407.8 
407.8 
407.9 
4G7.9 
40R.0 
408.1 
408.2 
406.4 
408.4 
408.3 
4(8.2 
406.2 
406.1 
406.1 
406.0 
408.0 
408.0 
407.9 
407.9 
407.8 
407.8 
407.8 
407.9 
408.8 
410.0 
409.6 
409.2 
406.7 
408.6 
408.5 
408.5 

406.4 
406.4 
406.4 
406.4 
400.0 
409.9 
409.6 
409.3 
409.1 
409.0 
<03.9 
406.8 
406.6 
406.5 
408.4 
408.8 
408.3 
408.2 
406.1 
408.2 
408.3 
406.7 
409.4 
414.7 
415.4 
414.5 
413.2 
412.0 

I 

» 

! 

406.5 
409.8 
408.9 
406.6 
408.8 
408.9 
408.8 
406.7 
408.9 
409.2 
4109 
409.8 
409.1 
408.8 
406.7 
408.7 
408.8 
408.8 
408.9 
408.9 
406.8 
409.1 
409.4 
410.0 
410.4 
410.8 
411.9 
411.6 
411.0 
410.6 
410.2 

I 

409.9 
409.8 
409.7 
409.6 
409.6 
409.6 
409.5 
409.5 
409.6 
409.7 
<0).8 
410.2 
410.6 
412.0 
412.4 
411.1 
410.6 
410.3 
410.1 
409.8 
409.4 
409.0 
408.7 
408.4 
408.5 
409.0 
409.2 
409.9 
410.7 
411.6 

412.3 
412.8 
412.4 
411.4 
411.0 
411.6 
411.5 
411.3 
411.0 
410.8 
410.6 
410.5 
410.3 
410.2 
410.2 
410.0 
410.4 
410.0 
409.6 
409.2 
406.9 
406.9 
408.7 
406.6 
408.6 
406.4 
406.3 
406.3 
408.2 
408.2 
408.2 

1 

406.11  407.6 

406.1  407.6 

408.0  407.5 
408.2*  407.4 

408.2  407.4 
406.11  407.5 

406.1  407.5 

406.2  407.4 

407.9!  407.2 
407.9   407.2 
407.8!  407.8 
407.8!  407.4 

407.3  407.3 
407.7   407.3 

407.6  407.2 
407.4.  407.2 
407.2;  407.1 
406.9;  407.1 

406.7  401.0 
406.51  407.2 

406.4  407.2 
406.3   407.3 
407.0   407.4 

407.5  407.4 

407.5 

407.6 

407.5 

407.6; 

407.61 

407.7 

407.7 

407.8 

407.9 

408.0 

40S.0 

406.0 

406.1 

406.2 

406.3 

406.5 

406.6 

408.5 

408.3 

408.1 

407.8 

407.7 

407.5 

407.7 

407.8 

407.8 

407.7 

407.6 

407.7 

407.6 

407.5 

407.6 
407.6 
407.7 
407.6 
407.8 
406.0 
408.1 
406.0 
406.0 
406.1 
408.1 
406.1 
408.3 
402.2 
406.0 
408.2 
408.2 
406.3 
408.8 
408.5 
408.0 
408.3 
408.4 
406.6 
406.4 
406.3 
406.0 
407.8 

407.5 

2 

407.5 

3 

407.6 

4 

407.6 

5 

407.5 

6 

407.5 

7 

407.4 

8 

407.5 

9 

408.2 

407.4 

407.5 

10 

408.2 
408.1 
406.1 

407.3 
407.3 
407.5 

407.4 

11 

407.4 

12 

407.5 

13 

406.0 

407.7 

407.5 

14 

408.1 
408.0 

407.8 
407.7 

407.6 

15     

407.6 

16 

408.0   407.6 
418.0'  407.6 
408.1'  407.7 

407.7 

17     

408.0 
408.5 
408.8 
408.6 
408.4 
408.2 
408.0 
407.7 
407.5 
407.2 
407.0 
406.9 
407.2 
407.4 
407.3 

407.6 
407.6 
407.6 
407.7 
407.7 
407.7 
407.6 
407.6 
407.4 
407.6 
407.4 
407.5 
407.6 
407.5 

407.8 

18     

407.7 

19 

406.0 

407.7 

407.8 

20          

407.9 
407.9 

407.6 
407.6 

407.8 

21     

407.8 

22     

407.81  407.6 
407.81  407.7 
407.9   407.7 
407.8   407.6 

407.7  407.6 

407.8  407.7 
407.7   407.7 
407. 7(  407.6 
407.61  407.7 
;  407.7 

407.7 

23  

407.7 

24       

407.7 

25 

26     

407.8 
407.9 

27       

407.8 

28  

407.7 

29 

407.8 
407.6 

407.7 
407.6 

30     

31 

1 

407.6 

Ganargua  Creek  near  Palmyra,  !N^.  Y. 
A  gaging  station  was  established  at  Harrison's  mill  between 
Palmyra  and  East  Palmyra  for  this  Department  in  1907.     The 
dam  is  of  timber  and  has  main  crest  of  44.2  feet  in  length  ob- 
structed by  two  piers  and  in  addition  a  wing  spillway  31.1  feet  in 
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length.    The  elevation  of  the  water-surface  deduced  from  the  daily 
reading  taken  above  the  dam  is  shown  in  the  accompanying  table. 

Utait    Daify   EUvation  of  WiOrr-turfaa   IBarge  Canal   Datuin)   of  Oanarsaa   Cmt   nmr 


CAXANDAIGrA  OUTLET. 

DESt'RIPTKIN. 

Canandaigiia  lake  occupies  one  of  the  elongated  depressions  cs- 
tending  in  nearly  a  north  and  south  direction  in  the  central  lake 
region  of  New  Ynrk.  The  drainage  tributary  to  the  lake  is  ehitfly 
short  lateral  streams  from  the  steep  slopes  of  adjacent  hillsides. 
The  outflow  from  the  lake  is  regulated  to  sonu-  extent  by  gat4is  con- 
structed by  the  State.  The  lake  is  at  einvafion  about  686.  From 
the  foot  of  the  lake  at  Canandaigiia  the  outlet  flows  a  little  north 
to  Ifanchester,  a  distance  of  7  miles.  In  this  distance  a  fall  of 
100  feel  occnrs,  which  is  chiefly  eoncentratcd  at  several  water- 
power  dams.  From  Manchester  the  stream  flows  easterly  12  miles 
and  thence  northeasterly  8  miles  joining  Ganargua  creek  at  Lyons 
to  form  the  Clyde  river.  In  the  ea*ti  riy  portion  of  its  course  the 
stream  winds  with  large  bends  thi-oiigb  a  broad  sloping  valley  of 
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fertile  land.  The  fall  is  mostly  utilized  at  water-power  dams. 
The  tributary  drainage  is  moderately  rolling  and  is  interpersed 
with  glacial  kames.  These  are  lenticular  hills  extending  usually 
in  a  north  and  south  direction.  At  Phelps,  Flint  creek,  which  is 
the  largest  tributary,  enters  the  outlet.  Flint  creek  drains  a  val- 
ley similar  to  the  adjacent  lake  basins.  This  valley  is  not  at 
present  occupied  by  a  lake,  but  contains  an  extensive  swamp,  reach- 
ing several  miles  southward  from  Gorham. 

Canandaigua  Outlet  at  Alloway,  N.  Y. 

This  gaging  station  was  established  September  18,  1906,  by 
F.  T.  Williams  for  this  Department.  Tt  is  located  at  a  highway 
bridge  crossing  the  stream  2V2  miles  above  Lyons.  The  gage  has 
a  vertical  scale  divided  decimally  and  reading  from  zero  to  11  feet. 
It  is  attached  to  the  down-stream  face  of  the  left-hand  abutment 
of  the  bridge  and  has  its  zero  mark  at  elevation  403.3'2.  Current- 
meter  discharge  measurements  are  made  from  the  down-stream  side 
of  the  bridge,  which  has  a  span  of  95  feet  between  abutments. 

Mean  Dotty  Elevation  of  WaUT'^urface  (Barge  Canal  Datum)  of  Canandaiffua  Outlet  at 

AUowny,  N.  Y. 


DAY. 


Jan. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
10. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
20. 
30. 
31. 


1900. 


403 
103 
;i03 
103 
H)4 
403 
403 
403 
403 
'403 
403 
403 
403 
403 
403 
403 
403 
403 
403 
403 
403. 
404. 
406. 
405. 
405. 
404. 
404. 
404. 
404. 
404. 
404. 


52 
52 
52 
52 
12 
82 
72 
72 
72 
72 
72 
72 
72 
72 
72 
72 
72 
72 
72 
72 
82 
62 
02 
42 
12 
32 


Feb. 


404 
404 
404 
404 
404 
405 
405 
405 
404 
404 
404 
404 
404 
404 
403 
404 
405 
404 
404 
405 
405 
405 
406 
400 
408 
407 


12  407 
12 1 406 
12 
37 
82 


.72 
.32 
.32 
.32 
.12 
.72 
.32 
.02 
.32 
.32 
.32 
.32 
.32 
12 
.77 
.32 
12 
.32 
42 
72 
32 
52 
52 
52 
02 
22 
12 


Mar. 


April. 


406 

405 

405 

405 

404 

404 

404 

405 

405 

407 

406 

405 

405 

405 

405 

405 

405 

405 

405 

404 

404 

404 

404. 

404. 

405. 

405. 

405. 


92  406 
406 
406 
406 


22 
62 
22 
12 
92 
92 
92 
02 
32 
42 
22 
32 
22 
12 
32 
32 
22 
02 
12 
92 
72 
72 
72 
82 
62 
32 
82 
42 
82 
62 
52 


406 
406 
406 
405 
405 
405 
405 
405 
405 
405 
405 
405 
405 
407. 
407. 
406. 
406. 
406. 
406. 
405. 
405. 
405. 
405. 
405. 
405. 
405. 
405. 
405. 
405. 
405. 


,42 
,12 
,02 
,92 
72 
52 
42 
22 
12 
12 
32 
32 
22 
72 
12 
52 
52 
32 
12 
72 
72 
72 
42 
32 
32 
22 
22 
12 
12 
92 


May. 


June. 


407 
409 
409 
407 
407 
406 
406 
406 
406 
406 
406 
406 
406 
405 
406 
406 
406 
406 
405 
405 
405 
405 
405 
405 
405 
405 
405 
405 
405 
404. 
405. 


.72 
.02 
.22 
.42 
.02 
.72 
.62 
.22 
.22 
.42 
.82 
.42 
.02 
.92 


405 
044 
404 
404 
405 
405 
405 
404 
404 
404 
404 
404 
404 
404 


12  404 
92  404 
62  404 


22 
82 
52 
52 


404 
404 
404 
404 


42  404 


32 
32 
12 
12 
12 
32 
22 
92 
02 


404 
404 
404 
404 
404 
404 
404 
404 


02 
.92 
92 
92 
82 
22 
12 
92 
92 
82 
72 
72 
72 
52 
42 
52 
32 
32 
32 
32 
32 
32 
32 
32 
22 
12 
32 
42 
32 
12 


July. 


404.12 
404.12 
404.12 
404.02 
403.92 
403.82 
403.92 
403.82 
403.72 
403.72 
403.72 
404.42 
404.22 
403.92 
403.72 
403.72 
403.72 
403.92 
404.32 
404.12 
104.02 
403.92 
403.82 
403.72 
403.92 
403.82 
403.72 
403.32 
403.72 
403.72 
403.72 


Aug. 


403.72 
403.62 
403.52 
403.72 
403.72 
403.72 
403.72 
403.72 
403.72 
403.92 
203.82 
403.82 
403.92 
403.92 
404.92 
404.12 
403.92 
403.92 
403.92 


Sept. 


.12 
.12 
.12 
.12 
.12 
.12 
.12 


408.92 

404.12 

404 

404 

404 

404 

404 

404 

404 

404.02 

403.92 

403.92 

403.82 

403.72 

403.72 

403.72 

404.02 

404.12 

404.12 


Oct. 


403.82  404.12 


403.72 
403.92 
403.92 
403.92 
403.92 
403.92 
404.12 
404.12 
404.12 


404.12 
404.12 
404.12 
404.12 
404.12 
4C4.32 
404.22 
404.12 
404.02 


404.02,403.92 
403.92i 


403.92 
403.92 
403.72 
403.75 
403.72 
403.72 
403.72 
403.72 
403.72 
403.72 
403.72 
403.72 
403.92 
403.92 
403.92 
403.92 
403.82 
403.7? 
403.72 
403.72 
403.75 
403.82 
103.92 
103.92 
403.82 
403.72 
103.72 
103.72 
103.72 
103.72 
103.72 


Nov. 


403. 
403. 
403. 
103. 
103. 
403. 
H)3. 
403. 
403. 
403. 
403. 
403. 
403. 
403. 
403. 
403. 
403. 
103. 
103. 
103. 
103. 
104. 
104. 
104. 
104. 
104. 
103. 
103. 
104. 
404. 


62 
52 
52 
62 
72 
72 
72 
72 


Dec 


404.12 
403.92 
403.92 
403.92 
403.72 
403.72 
403.92 
403.92 
721403.92 
72  403.92 


72 
72 
72 
72 
72 
42 
32 
52 
62 
92 
92 
02 
12 
12 
12 
02 
92 
92 
12 
12 


403.72 
403.72 
403.82 
403.92 
403.92 
403.92 
403.92 
403.92 
403.92 
403.72 
403.72 
403.82 
403.92 
403.92 
103.82 
403.72 
103.82 
104.02 
104.12 
104.12 
104.12 
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CurrtTil-tiuter  ZKuhortM  Uttuuremmt*  of  Canandaifva  Oulitt  at  AUoaaji,  N.   ¥. 


DATE. 

Hydro«r«pher. 

height. 

Ares  or 

secllon. 

M„„ 
velocity. 

Dis- 
charce. 

Sept.  n.. 

oiss 

Hi 
lit 

frcORd. 

J:!? 
8:Si 

/eet. 

Mean  Daitu  Dltchmye,  Seeond-feet,  <if  Canandai^pia  OuUtl  at  AUtnaau,    If.    V. 
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Monthly  Discharge  of  Canandaigtta  OtUiet  at  AUoway,  N.  Y. 
[Drainage  area,  440  square  miles.] 


MONTH. 


1909 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


Discharge  in 

Second-FBI 

Maximum. 

Minimum. 

1 

1 

Mean. 

800 

76 

197 

2,550 

128 

607 

1.600 

354 

609 

1,000 

429 

683 

2.250 

379 

867 

4S2 

185 

300 

258 

96 

136 

185 

61 

127 

233 

96 

168 

138 

96 

109 

185 

48 

112 

185 

96 

133 

Per 

square 
mile. 


0.448 

1.38 

1.38 

1.55 

1.97 

0.682 

0.309 

0.289 

0.382 

0.248 

0.255 

0.302 


Run-off. 


Depth  in 

inches  on 

drainage 

area. 


0.515 

1.44 

1.69 

1.74 

2.27 

0.764 

0.355 

0.232 

0.428 

0.286 

0.286 

0.347 


Canandaigua  Lake  and  Outlet  at  Canandaigua,  N.  Y. 

A  gaging  station  was  established  by  A.  T.  Clerk  for  this  De- 
partment, September  10,  1909,  at  the  foot  of  Canandaigua  lake 
in  the  village  of  Canandaigua.  The  gage  consists  of  two  5-foot 
enameled  steel  sections  reading  to  feet  and  tenths,  attached  ver- 
tically to  dock  piling  at  shore  end  of  the  boathouse  pier  near  the 
lake  outlet.  The  zero  mark  of  the  gage  has  not  been  determined 
with  reference  to  Barge  canal  datum.  The  gage  is  read  twice 
each  day  by  A.  H.  O'Keilly.  This  gage  shows  the  water-level 
in  Canandaigua  lake.  The  outflow  from  the  lake  is  controlled 
by  gates.  Meter  measurements  made  from  the  bridge  over  out- 
let below  Canandaigua  are  given  in  the  following  table. 


Current-meter  Ditcharge  Measurements  of  Canandaigua  Outlet  at  Canandaigua,  N.  Y. 


DATE. 

Hydrographer. 

Refer- 
ence 
point  .a 

Area  of 
section. 

Mean 
velocity. 

Dis- 
charge. 

Remarks. 

1909. 

Sept.  10 

Sept.  29 

Clark  and  Robbins. 
A.  T.  Clarlc 

Feet. 
5.9 
6.9 

Square 
feet. 
110 
67.4 

Ft.  per 

second. 

0.72 

0.51 

Second- 
feet. 
79.1 
34.5 

Lake  gage  -5.5. 
Lake  gage  =  5.3. 

a  Reference  point  is  comer  of  right-hand  abutment,  up-stream  side. 
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SKANEATELES  LAKE. 
iSkaneateles  Lake  Outlet  at  Willow  Glen,  N.  Y. 

Skaneateles  lake  outlet  enters  Seneca  river  above  Cross  lake, 
crossing  the  Erie  canal  at  Jordan.  The  fall  from  the  foot  of  the 
lake  to  this  point  is  465  feet. 

The  surface  of  the  lake  has  an  elevation  of  865  feet  above  tide. 
The  valley  on  each  side  of  the  lake  has  an  average  width,  of  2.5 
miles,  and  in  this  distance  there  is  a  rise  of  400  to  800  feet,  the 
greater  part  of  it  being  within  a  mile  of  the  lake.  The  inflow 
to  the  lake  is  through  numerous  short  lateral  feeders  flowing  down 
these  slopes.     The  drainage  areas  of  the  lake  are  shown  below: 

Drainage  areas  of  Skaneateles  Lake.* 

Square  miles. 

Land  surface  above  State  dam  at  Skaneateles 60 .  25 

Water  suiface  of  lake  at  Skaneateles 12 .  75 

Total  drainage  area  above  foot  of  lake  (water  surface  =17.46  per  cent) 73.00 

Total  area  above  Willow  Glen  weir 74 .25 

Area  above  Erie  canal  at  Jordan 03 .00 

The  station  was  established  March  10,  1895.  It  is  located  in  the 
village  of  Willow  Glen,  1.5  miles  below  the  foot  of  Skaneateles 
lake. 

Observation  is  made  of  the  daily  discharge  over  a  thin-edged 
weir,  having  a  crest  length  of  27  feet,  with  two  end  contractions. 
The  discharge  is  calculated  from  the  observed,  depth  on  a  stake 
set  with  its  top  at  crest  level,  5.2  feet  up-stream  from  the  weir, 
by  means  of  the  Francis  formula,  including  corrections  for  end 
contractions  and  velocity  of  approach. 

Since  July  1,  1894,  the  water-supply  of  the  city  of  Syracuse 
has  been  drawn  from  Skaneateles  lake,  and  the  amount  of  this 
diversion  should  be  added  to  the  discharge  over  Willow  Glen  weir 
to  obtain  the  total  run-off  of  the  drainage  basin.  The  calculated 
diversion,  as  determined  from  the  record  of  gate  openings  and 
head  at  the  inlet  gates,  using  the  formula  for  orifices  with  a  con- 
stant coefficient  stated  as  0.62  has  been  furnished  by  the  city  of 
Syracuse.  The  observations  at  the  weir  and  gates  were  taken 
by  Edward  Conron.    The  1909  record  is  not  yet  available. 

A  complete  description  of  earlier  gagings  of  this  stream  is  con- 
tained in  the  report  of  the  State  Engineer  of  New  York,  supple- 
ment for  1902,  pages  61-76. 

*  Areas  here  given  have  been  taken  from  proceedings  in  condemnation  of  water-powers 
on  Skaneateles  outlet.  The  lake  and  its  tributary  area  are  shown  on  the  Skaneateles.  TuHy. 
Cortland  and  Moravia  topographic  atlas  sheets  of  the  United  States  Geological  SurvBy. 
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NUGARA  RIVER  DRAIKAGE. 

General  Featiibes. 

Niagara  river  connects  lakes  Erie  and  Ontario.  It  receives  tlie 
drainage  from  Tonawaiida  creek  and  adjacent  smaller  areas  in 
New  York. 

Ehie  Canal  at  Change  Eeiimje,  Pesdleton,  N.  Y. 

A  gftge  was  established  January  30,  1905,  by  this  Department 
at  Change  bridge  crossing  the  Erie  canal  just  east  o£  the  junction 
of  the  canal  with  Tonawanda  creek  at  Pendleton.  A  vertical  gage 
with  painted  division  marks  is  attached  to  the  piling  of  the  left- 
hand  side  of  the  stream  near  the  down-stream  side  of  the  bridge. 
The  gage  reads  from  12  to  18  feet.  The  reading  of  the  gage,  addt^l 
to  560.00,  gives  the  elevation  of  water-surface.  Readings  are 
taken  each  afternoon  by  Jacob  Snell,  Jr.- 

Mean  Daili/  Elevation  of  Walrr-suTfacf  (Barar  Canal  Datum)  n/  EHf  Canal  at  Change  Bridgr, 


a  No  record. 

Erie  Canal  at  Main  Street  Bridge,  Toxawanoa,  N.  Y. 

Between   Pendleton   and   Niagara   river   Tortawanda    creek    is 

canalized  to  form  the  Erie  canal.     The  State  dam  at  Tonawanda 

controls  the  water  stage  in  this  level.     A  gage  was  established  at 
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Delaware-Main  street  bridge,  Touawanda,  January  23,  1905,  by 
this  Departmeot.  The  gage  is  a  vertical  scale  with  painted  lOtb 
marks  and  is  attached  to  the  protection  piling  below  the  center 
pier  o£  the  bridge.  The  reading  of  the  gage,  added  to  560,00, 
gives  the  water-surface  elevation.  Readings  are  taken  each  after- 
noon by  Chas.  Montage, 

(  IXUumt  of  Srie  Canal  at  Uaia  SI. 


NiAOAKA  River  at  Tonawanda,  N.  Y. 

A  gage  waa  established  January  23,  1905,  by  this  DepartmenI, 
near  the  mouth  of  Tonawanda  ereek  and  below  the  State  dacu 
The  readings  of  this  gage,  added  to  560,00,  show  the  elevation  of 
Niagara  river  at  its  junction  with  Tonawanda  creek.  The  gage  is 
a  vertical  scale  graduated  to  feet  and  tenths  from  zero  to  10  feet 
and  is  attached  to  the  protection  piling  at  the  right-hand  end  of 
the  draw  span  of  the  New  York  Central  bridge  in  the  lumber  dis- 
trict at  Tonawanda. 

During  1909  the  record  at  this  station  has  been  obtained  bv 
means  o£  a  recording  gage  and  is  in  the  form  of  weekly  graphi- 
cal records. 
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HUDSON  RIVER  DRAINAGE  BASIN. 

Description  of  Basin. 

The  principal  sources  of  Hudson  river  lie  in  the  wildest  portion 
of  the  Adirondack  mountains,  in  Essex  county,  northeastern  New 
York.  A  number  of  branches,  any  one  of  which  might  possibly 
be  considered  the  main  stream,  form  its  upper  waters ;  but  if  the 
highest  collected  and  permanent  body  of  water  be  assumed  as  the 
true  head,  then  the  source  of  the  Hudson  becomes  Lake  Tear-of 
the-Clouds,  which  lies  at  an  elevation  of  4,32^2  feet  bove  tide,  in 
the  center  of  the  triangle  formed  by  Mounts  Marcy  and  Skylight 
and  Gray  Peak. 

The  river  flows  rather  irregularly  southward  until  it  reaches 
the  northern  boundary  of  Saratoga  county,  when  it  makes  a  sharp 
turn  and  flows  eastward  for  about  12  miles  by  general  course, 
passing  through  the  mountains  and  forming,  as  it  cuts  across  the 
rocky  strata,  several  notable  waterfalls.  At  Sandy  Hill,  just  be- 
low Glens  Falls,  it  makes  another  abrupt  turn  and  flows  southward, 
continuing  in  this  direction  until  it  empties  into  New  York  bay. 

From  Lake  Tear-of-the-iClouds  to  the  mouth  of  the  river  the 
distance  by  water  is  probably  about  300  miles.  The  totol  area 
drained  is  13,366  square  miles.  The  river  is  tidal  to  Troy,  which 
is  also  at  the  head  of  navigation. 

The  tributaries  of  the  Hudson  are  numerous,  and  many  of  them 
are  large  and  important.  Indian  river,  Scroon  river,  and 
Sacandaga  unite  with  the  main  stream  above  Glens  Falls,  and 
between  the  latter  point  and  Troy  Hudson  river  receives  Batten 
kill.  Fish  creek,  Hoosic  river  and  the  Mohawk.  The  tributaries 
below  Troy  include  Catskill,  Esopus  and  Eondout  creeks  and 
Wallkill  river  from  the  west,  and  Kinderhook  creek,  Jansen  kill, 
Wappinger  creek,  Fishkill  creek  and  Croton  river  from  the  east. 
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LOWEB  HUDSON  BIYEB  DRAINAGE  BASIN. 

Description. 

Below  Troy  the  bed  of  Hudson  river  is  depressed  below  tide- 
water level.  The  stage  of  the  stream  is  controlled  by  tidal  action, 
by  the  inflow  of  the  main  stream  and  by  the  lateral  dirainage 
jointly.  The  drainage  tributary  to  this  portion  of  the  stream 
includes  the  south  and  east  slopes  of  the  Catskill  mountain  region 
on  the  west  bank  and  a  series  of  streams  heading  near  the  Xew 
York-Massachusetts  and  the  New  York-^Connecticut  lines  on  the 
east.  These  streams  include  the  principal  present  and  proposed 
sources  of  municipal  water-supply  of  New  York  city. 

Kinderhook  Creek,  at  Rossman,  N.  Y. 

A  gaging  station  was  established  at  Rossman  highway  bridge 
on  Kinderhook  creek,  March  17,  1906,  by  Robert  E.  Horton. 
This  gaging  station  is  maintained  by  the  United  States  Geological 
Survey  in  coc^peration  with  this  Department.  The  gage  is  of  the 
weight-tape-and-reol  pattern,  and  readings  are  taken  morning,  noon 
and  evening  by  Wesley  Ham. 

The  channel  is  rock,  and  is  nearly  straight  for  some  distance 
above  and  below  the  gage. 

The  station  is  about  one-quarter  mile  below  a  dam,  and  very 
little  ice  obstruction  occurs  except  in  extreme  cold  weather. 

A  description  of  Kinderhook  creek,  with  the  results  of  gagings 
made  in  1892-1894,  may  be  found  in  the  report  of  the  State 
Engineer  and  Surveyor  for  1902,  Supplement,  pages  252-'2'56. 
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Oatskill  Ckeek  at  South  Cairo,  N.  Y. 

The  basin  of  this  stream  receives  the  run-off  from  the  north 
slope  of  the  Catskill  range  and  lies,  for  the  most  part,  in  the 
timbered  highlands  of  Greene  county.  The  slopes  are  precipitous, 
there  are  no  lakes,  and  the  amount  of  artificial  storage  is  small. 
The  unde»rlying  rock  formation  is  chiefly  Devonian  shale.  The 
topography  of  the  area  is  shown  on  the  Durham,  Coxsackie  and 
Catskill  sheets  of  the  United  States  Geological  Survey  topographic 
atlas.  The  stream  flows  over  a  rock  bed  through  much  of  its 
course  and  enters  tide-water  of  Hudson  river  at  Catskill. 

The  gaging  station  was  established  July  4,  1901,  by  Robert  .E. 
Horton  and  George  B.  HoUister,  and  is  located  at  the  highway 
bridge  in  the  village  of  South  Cairo.  It  is  maintained  by  the 
United  States  Geological  Survey  in  cooperation  with  this  Depart- 
ment. 

The  stream  channel  is  rock,  covered  in  some  places  with  earth. 
The  bridge  has  a  single  span  of  194.5  feet  between  abutments. 

The  stage  of  the  stream  is  observed  each  morning  and  night 
from  a  standard  chain  gage,  which  is  attached  to  the  bridge  and 
the  elevation  of  which  is  referred  to  a  circle  near  the  outer  comer 
on  the  up-stream  side  of  the  bridge-seat  on  the  right-hand  abut- 
ment. The  elevation  of  the  bench-mark  is  21.29  feet  above  gage 
datum. 

This  station  has  been  maintained  by  the  board  of  water  supply 
of  New  York  city  during  1907-8-9. 

Data  for  1909  is  not  at  present  available. 

Esopus  Weir  Near  Olive  Bridge,  N.  Y. 

The  wier  is  constructed  of  concrete,  having  a  cross-section  sim- 
ilar to  that  experimented  on  in  the  hydraulic  laboratory  at  Cor- 
nell University  by  the  United  States  Geological  Survey,  in  Series 
30,  described  in  Water  Supply  and  Irrigation  Paper  No.  130-a. 

The  average  height  of  this  weir  above  the  rock  on  which  it  is 
founded  for  its  entire  length  is  7.54  feet;  length  between  abut- 
ments, 193.90  feet.  In  order  to  form  a  channel  of  approach,  the 
abutments  have  been  extended  up-stream  at  right  angles  with  the 
axis  of  the  weir  for  a  distance  of  16  feet  and  the  area  of  the  chan- 


!  a  "  Weir  Experiments.  Coefficients  and  Formulafi,"  by  Robert  £.  Horton. 
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nel  of  approach  below  the  crest  of  the  weir  is  1,462  square  feet. 
The  abutments  extend  14  feet  above  the  level  of  the  crest  and  it  is 
estimated  that  a  flow  of  40,000  cubic  feet  per  second  can  be  taken 
care  of. 

Measfurements  of  the  head  on  the  woir  are  made  in  a  well  24 
inches  in  diameter,  situated  53  feet  up-stream  from  the  crest  of 
the  weir.  Water  is  admitted  to  this  well  through  a  %-inch  pijx? 
extending  16  feet  out  into  the  stream,  in  which,  spaced  6  inches 
apart,  are  ^^-inch  holes  bored  vertically  through  Ihe  pipe.  The 
center  of  this  pipe  is  placed  18  inches  above  the  bed  of  the  stream. 
A  continuous  record  of  the  head  at  this  point  is  kept, by  means  of 
a  Friez  automatic  water-stage  register,  geared  1  to  1  and  running 
twenty-four  hours.  Observations  of  the  flow  were  first  begun  on 
October  17,  1906,  though  the  automatic  gage  register  was  not  in- 
stalled until  December  5.  Prior  to  this  latter  date  heads  were 
read  three  times  daily  and  reduced  in  the  usual  manner. 

Computations  of  the  discharge  over  this  weir  are  made  from  a 
formula  which  has  been  doduced  from  the  results  of  the  experi- 
ments made  by  the  United  States  Geological  Survey  and  referred 
to  above.  During  the  winter  the  ice  which  forms  between  the 
wing  walls  that  form  the  channel  of  approach  is  kept  away  so  that 
there  may  be  no  change  in  the  conditions  of  flow  d<ue  to  this  cause. 

The  watershed  of  Esopus  creek  above  the  weir  is  239  square 
miles,  as  measured  on  the  topographic  maps  of  the  United  States 
Geological  Survey. 

The  data  for  1909  is  not  at  present  available. 

EoNDOUT  Creek  at  Eosendale,  1^.  Y. 

The  Eosendale  gaging  station  is  located  on  the  highway  bridge 
and  was  established  by  Eobert  E.  Horton  for  the  United  States 
Geological  Survey  in  cooperation  with  the  New  York  City  Water 
Supply  Departments  on  July  6,  1901;  it  was  assumed  by  the 
Board  of  Water  Supply  of  the  city  of  New  York  on  June  1,  1907, 
at  which  time  a  new  standard  Board  of  Water  Supply  chain  gage 
was  put  in  to  replace  the  old  one. 

Measurements  are  taken  from  the  bridge  at  high  and  medium 
stages  and  by  wading  at  a  point  about  1,000  feet  below  the  bridge 
at  low  stages. 
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The  gage  is  located  on  the  down-stream  side  of  the  bridge  in 
the  middle  panel.  The  length  of  the  chain  from  end  of  weight 
to  marker  is  34.53  feet. 

The  bench-mark  is  a  circular  cut  on  rock  on  up-stream  corner, 
right  abutment.    The  elevation  is  33.56  above  the  datum. 

The  water  is  confined  to  one  channel  under  the  single  spaji  steel 
bridge,  which  is  135.7  feet  between  abutments,  at  all  stages. 

A  portion  of  the  water  of  the  creek  is  diverted  by  a  dam  below 
High  Falls  and  sent  through  the  Delaware  and  Hudson  canal,  and 
is  discharged  into  the  creek  below  the  gaging  station.  At  Rock 
Locks,  which  is  about  V^  miles  below  Kosendale,  there  is  an  over- 
flow weir,  from  which  the  approximate  discharge  of  the  canal  may 
be  obtained.  The  weir,  which  has  a  crest  of  3.8  feet,  is  located  at 
the  left  end  of  the  lock  and  is  equipped  with  a  standard  Board  of 
Water  Supply  staff  gage. 

The  data  for  this  station  for  1909  is  not  at  present  availaUe. 

MOHAWK  RIVER  DRAINAGE  BASIN. 

Description. 

Mohawk  river,  the  largest  of  the  tributaries  of  the  Hudson 
river,  rises  in  the  sandy  hills  south  of  Boonville,  in  western  Xew 
York,  about  40  miles  from  the  east  end  of  Lake  Ontario.  Its 
uppermost  tributaries  are  fed  by  large  springs,  and  in  addition 
the  stream  receives  considorablo  water  brough  in  from  the  adja- 
cent Black  river  drainage  basin  for  the  supply  of  the  Black  River 
and  Erie  canals. 

The  Mohawk  flows  southward  until  it  reaches  the  city  of  Rome, 
at  which  point  it  turns  to  the  east,  flowing  across  the  state  in  a 
course  a  little  south  of  east  until  it  enters  the  Hudson  at  Cohoes, 
a  few  miles  above  Troy.  It  has  a  length  by  actual  course  of  140 
to  145  miles,  and  a  drainage  area,  measured  at  the  mouth,  of 
about  3,468  square  miles. 

The  immediate  valley  of  the  Mohawk  is  broad  and  open,  at 
many  places  a  mile  or  two  in  width,  from  which  there  is  a  rise, 
usually  gradual  but  sometimes  abrupt,  to  hills  which  attain  alti- 
tudes several  hundred  feet  above  the  stream.  Toward  the  mouth 
of  the  river  the  vallev  becomes  more  contracted  and  the  meadows 
disa]>poar.    The  flats  which  border  the  stream  have  a  rich  alluvial 
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soil  J  the  more'  elevated  lands  are  covered  with  gravelly  loam  and 
clay. 

Above  Eome  the  Mohawk  flows  through  a  deep  gorge  in  shale 
rock;  from  Some  eastward  to  Little  Falls  the  valley  is  deeply 
filled  with  alluvial  deposits,  and  the  flood  plains  on  either  side  be- 
come submerged  during  freshets,  thus  acting  to  some  extent  as 
storage  reservoirs.  At  Little  Falls  the  river  cuts  through  a  rocky 
gorge,  whose  walls  rise  precipitously  500  or  600  feet. 

Below  Home  the  fall  of  the  river  is  small  and  rather  uniform, 
being  made  up  of  long  quiet  reaches  with  slight  rifiles;  but  at 
Little  Falls  this  uniformitv  is  broken,  and  the  stream  descends  in 
a  succession  of  falls  about  45  feet  in  2,500.  The  average  fall  be- 
tween Home  and  the  lower  aqueduct  at  Crescent,  a  distance  of 
110.7  miles,  is  2.43  feet  per  mile;  thence  to  the  level  of  slack 
water  above  Troy  dam  there  is  a  farther  descent  of  149.5  feet  in 
4.4  miles,  but  of  this  105  feet  is  included  within  the  improved 
power  at  Cohoes. 

The  principal  tributaries  of  the  Mohawk  below  the  source  are, 
snccossively,  Oriskany,  West  Canada,  East  Canada  and  Schoharie 
creeks. 

The  Erie  canal  runs  parallel  to  the  Mohawk  through  most  of 
its  course  below  Rome  and  derives  a  part  of  its  water-supply  from 
the  river.  Feeder  dams  for  purposes  of  diversion  are  located  on 
the  river  at  Delta,  Eome,  Little  Falls,  Rocky  Rift  and  Rexford 
Flats.  A  dam  at  Oriskany  creek  also  diverts  into  the  canal  a  por- 
tion of  the  flow  of  that  tributary,  as  well  as  waters  brought  into 
the  Mohawk  basin  from  storage  reservoirs  located  in  the  upper 
drainage  basin  of  Chenango  river  near  Hamilton,  N.  Y.  There 
is  also  a  diversion  dam  near  the  mouth  of  Schoharie  creek,  the 
largest  tributary  of  the  Mohawk. 

Mohawk  River  at  Watekford,  N.  Y. 

The  gage  is  attached  to  the  coffer-dam  across  the  lower  end  of 
Barge  canal  lock  No.  2,  about  50  feet  north  of  the  Fourth  street 
bridge,  and  adjacent  to  the  present  Waterford  sido-cut  can?il. 
This  gage  replaces  the  one  formerly  attached  to  the  olJ  wooden 
highway  bridge  across  the  Hudson  river  at  Waterford,  which  was 
destroyed  by  fire  July  10,  1909,  necessitating  the  removal  of  the 
gage  to  the  location  described. 
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Wean  DaOv  Oage  Height,  in  Fed,  of  Mohawk  Rfver  at  Waierford,  N.  Y. 


Mohawk  Rivee  at  Coiioi:^,  N.  Y. 

This  gaging  station,  which  is  located  at  iho  Cohocs  Water  Com- 
pany's dam,  was  established  April  1,  1904,  hy  E,  A.  Lamb  if  this 
Department  in  conjunction  with  the  United  States  Weather 
Bureau.  The  gage  board  is  secured  to  iii^idf  o£  breakwater  at 
north  end  of  fowbay  about  200  feet  above  the  dam,  with  its  zero 
rrark  at  elevation  153.47.  The  gage  ij  graduated  in  ffot  and 
tenths  and  :3  read  twice  daily  by  William  Butler. 

The  present  dam  is  of  masonry,  and  is  built  immediately  down- 
streflra  from  old  womlen  dani,  which  now  acts  as  a  tind>er  ap- 
proach, having  a  slope  of  1  on  2^^.  The  top  of  the  masonry  dam 
slopes  away  from  crest  at  the  rate  of  1  on  5,  the  total  width  being 
ten  feet.  The  average  elevation  of  crest  is  154.2  aand  its  length  is 
1,279  feet;  ;lir-re  is  an  additional  spillway  in  gatc-hoitsi!  ot'  24 
feet,  making  total  length  of  spill,  1,303  feet. 
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Mohawk  Rivee  neah  Dunsbach  iF.i:itY,  N.  Y. 

This  gagiag  record  is  kept  at  the  dam  of  the  West  Tn>v  Water 
Company,  one-fifth  mile  above  Dunsl>ach  Ferry  brid;;?,  !t  miles 
from  the  mouth  of  the  river.  The  dam  is  in  two  nections,  pituated 
on  opposite  sides  of  a  Hudson  river  shale  island.  The  left  wing 
at  the  upper  end  of  the  island  has  a  crest  length  of  380  feet.  The 
right  wing,  500  feet  down-stream  at  the  foot  of  the  island,  has  a 
erest  280  feet  long. 

The  record  was  established,  JIarch  12,  1898,  for  the  primary 
purpose  of  checking  a  system  of  levels  for  the  United  Stat<s  Board 
of  Engineers  on  Deep  Waterways,  hy  D.  J.  Howell,  C.  K.,  who 
has  furniahetl  the  earlier  portion  of  the  record.  No  record  was 
kept  from  April  1,  18!^.  to  August  1,  IflOO.  During  the  perio4 
]f)00~1907,  the  record  was  maintained  under  the  direction  of  the 
United  States  Geological  Survey  in  colioperation  with  this  Depart- 
ment, During  IDOS  the  record  was  maintained  by  this  Depart- 
ment. 

In  the  pumping  station  adjoining  the  dam  there  are  two  tur- 
bines of  the  old  .\mrrican  type,  one  GO  inches  and  the  other  '••• 
inehcs  in  diameter.     A  new  t')4-inch  Victor  turbine  was  installed 
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during  1902.  The  discharge  is  calculated  from  the  recorded  daily 
run  of  the  water-wheels  and  Avorking  head.  The  tuAines  drive 
pumps,  taking  water  from  the  river  for  water-supply  purposes, 
the  capacity  of  the  pumps  being  3,500,000  gallons  per  day,  equiv- 
alent to  a  continuous  flow  of  5.4  second-feet. 

The  dam  is  of  masoniy,  with  a  flat  granite  crest  5.5  feet  wide. 
It  was  rebuilt  in  1903,  and  a  new  profile  obtained.  The  crest  gage 
is  attached  to  the  timber  cribbing  50  feet  above  the  lower  section 
cf  the  dam,  with  its  zero  mark  at  elevation  172.00,  referred  to  the 
United  States  Deep  Waterways  datum.  Gage  readings  are  taken 
i\\  ice  daily  at  intervals  of  about  12  hours,  by  Robert  Wilson.  The 
mean  of  the  two  daily  readings  is  used  in  computing  the  flow. 
The  discbarge  over  the  main  dam  has  been  calculated  by  means 
of  the  weir  formula,  using  coefficients,  derived  from  the  United 
States  Geological  Survey  exporimeuts. 

During  high  water  the  current  of  the  stream  through  the  cross- 
section  of  the  channel  leading  to  the  lower  dam  has  a  velocity  of 
several  feet  per  second.  The  head  due  to  this  velocity  has  been 
added  to  the  observetl  head  as  a  correction  for  velocity  of  approach 
to  the  lower  dam.  The  upper  dam  is  situated  450  feot  up-stream 
from  the  crest  gage. 

Mean  Dally  E'e'cUion  of  Water-surfact  (Barge  Canal  Datum)  of  Mohawk  Rive   at  Dunsbach 

Ferry,  X.   Y. 


DAY. 


Jan.  '  Feb. 


190a. 

1 174 

2 174 

3 174 

4 174 

5 174 

6 1175 

7 176 

8 176 

9 ;177 

10 176 

11 1176 

12 176 

13 175 

14 175 

15 175 

16 175 

17 175 

18 175 

19 ,175 

20 175 

21 175 

22 174 

23 175 

24 176 

25 179 

26 ,178 

27 1T7 

28 ;1T7 

29 Il76 

30 ,176 

31 !l75 


.63175 
.63  175 
.73  175 
.68  175 
.63  175 
.43  175 
.47  176 
.98  177 
.03  176 
.63  176 
.13  176 
.93  175 
.68,175 

58176 
.33  175 

23I175 
.23176 
.13  176 
.28  176, 
.18  179 
.03  180 
.93  179 
.08  178 
.08  177. 
.03  179 
.73  171. 
.78  178. 
.08  177. 
.53  .... 
.08  .... 
.83  .... 


•3 
78 
78 
63 
58 
63 
88 
28 
63 
38 
23 
93 
93 
03 


Mar. 


176 
176 
176 
176 
176 
176 
175 
175 
175 
176 
176 
176 
176, 
176 


98,176 
93  176 
03|175 
08:175 
131175 
03175 
33175 
08  175 
28  175 
93  175 
98  175 
23177 
08177 
38,177 
..'178 
..1177 
..'177 


98 
63 
48 
33 
23 
08 
98 
83 
93 
13 
73 
68 
43 
18 
08 
03 


April.  I  May.    June. 


July.  ,  Aug.  '  Sept. 


Oct. 


1T7 
177 
177 
177 
178 
178 
178 
178 
178 
178 
1T7 
177 
178 
177, 
179 
18), 


38 


177 


93  179 
73178 
68,177 
53177 


43 
23 
23 
33 


177 
176 
176 
176 


63176 
78  176 
88176 
93  176 
18  176 
83  176 
63  ... 


58177 
68177 
88  177 
28176 
08176 
33176 
63176 
23175 
13175 
53176 
081178 
88!l77 
93  177 
88  176 
08176 
43  177 
63  176 
88176 
53  176 
28175 
98175 
78  175 
58  175 
53  175 
38  175 
28  175 
18  175 
28  175 
43175 
..  175 


.23  175 
.98175 
.58175 
.13  174 
.63174 
.53,175 
.33175 
.03:175 
.68175 
.531175 
.28  175 
.38  175 
.93  175 
.28175 
.88  175 
.88175 
.13  175 
.68175 
.28  175 
.03,175 


.23  174.53  174 

.08  1  4.48  174 

.03,174.53,174 

.881174.58174 

831174.58  174 

08  174.53  174 

66  174.48  174 

48174.43174 

.18174.48  174 

28174.53174 

53.174.43174 


68174.33 
58|174.33 


174 
\'\ 
174 
178 


68  174.23 
.78  174.28 
.63  174.38  173 
.53  174.53  173 
.43  174.43174 
.23  174.38  174 
.23,174.33  174 


78175. 231174. 33  174 
13 '174. 33  174 


63 
53 
43 
43 
,38 
23 
28 
53 
53 
38 


175 

174.98  174.28  174 
174.93  174.33  174 
174.83  174.58174 
174.83  175.08  174 
174.73  174.98  174 
174.68  174.78  174 
174.63  174.53  174 
174.63  1  4.38  173 
174.23  173 


.23  173 
.13  173 
,23  174 
23  174 
28174 
23  174 
23  174 
28  174 
28  174 
18174 
13174 
08  174 
03,174 
03,174 
93  174 
93  174 
93  174 
08174. 
38174 
98  174, 
98174. 
73  174, 
63  174. 
53  174, 
53174. 
48  174. 
33  174. 
18  174. 
08  174. 
93  174. 
93  ... . 


93174.43 


.43 
.33 
.33 


174.43 
174.48 
174.53 
174.58 
174.58 
174.43 
174.43 
174.53 
174.48 
174 
174 
174 

174.38 
174.53 
174.53 
174.43 
174.48 
33  174.53 
38  174.63 
481174.63 
531174.68 
48  174.73 
43  174.88 
33,175.13 
38,175.13 
43|175.03 
53|174.93 
63  174.83 
58  174.73 
..  174.58 


98 
03 
13 
18 
28 
18 
,18 
33 
43 
48 
63 
58 
43 
43 
38 
43 
33 


Nov.     Dec. 


174 

174 

174 

174 

174 

174 

174 

174, 

174, 

174. 

174, 

174 

174. 

174. 

174. 

174. 

174. 

175. 

175. 

175. 

175. 

175. 

175. 

175. 

175. 

175. 

175. 

175. 

174. 

174. 


I 
.53  174.98 
.48  175.03 
.43  175.03 
.48  175.13 
.48  175.08 
.53  174.98 
.58  174.93 
.63  174.93 
.08174.88 
.78  174.83 
.83174.73 
.73174.63 
.^3  174.68 
.63174.53 
.63174.63 
.68174.73 
.98  174. 
.06174. 
.08  174.83 
.03  174.93 
.03  174.83 
.08  174.73 
.13  174.73 
.03  174.63 
.03  174.63 
.13  174.63 
.08  174.63 
03,174.73 
93,174.63 
93:174.53 
..'174.43 


.73 
.73 


444  Report  of  Statk  Engineer. 

Mtait  Dailff  DiKharge.  Stcond-f/tl.  of  Mohawk  Rivrr  at  Dantb^ich  Ferrv. 


Maximum.   Minimi 


1906. 

January  

Febnmry 

April.  \\'.'.'.'.'.\\'.'.. 
May 

July.'::;::::;;:::. 

Scptemlwr 

No*°embef,' .'!;;!:: 


, 

^ 

iS! 

Gaging  of  Streams:  Mohawk  River  Basin.  445 

MonAwK  RiVEK  AT  Rkxfokd  Flats,  N.  Y. 
A  gage  was  established  August  24,  1905,  by  thU  Department, 
above  the  State  feeder  dam  at  Ri-xford  Flats.  A  box-and-chain 
gage  is  located  on  the  right-hand,  or  south  abutment  of  the  dam, 
a  few  feet  up-stream  from  the  crest  line.  The  elevation  of  water- 
surface,  when  the  gage  reads  zero,  is  208.1fi ;  standard  chain  length 
10.75.  Readings  are  taken  each  morning  and  afternoon  by  J. 
Eeepmeyer,  Jr.,  and  a  record  was  formerly  maintained  at  this 
dam  to  determine  the  discharge.  The  results  may  be  found  in  the 
report  of  the  State  Engineer  and  Surveyor  for  1902,  Supplement, 
pages  186-192.  Puring  the  iiavifration  season  part  of  the  flow  of 
the  Mohawk  river  is  diverted  to  Erie  canal  through  the  Rexford 
Flats  feeder. 

Mtan  Daily  Elevation  of  Water-mrfact  {Bvjt  Caial  Difum)  of  Miyhia'-t  Riett  at  Rrxford 
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Mohawk  Kivkh  at  ScHKXKCTAm',  X.  Y. 
A  gage  was  establinheii  in  the  Afoliawk  river  at  Scotia  bridge, 
Washington  street.  Sehen((-tad\',  April  3,  1904,  by  this  Depari- 
iiient.  The  gage  is  Attached  to  tlie  down-stream  end  of  first  pier 
from  right-hand  side  of  the  bridge.  A  gage  zero  is  at  elevation 
208.76.  Reading);  arp  taktpii  by  Wni.  0.  Vroonian,  This  gaging 
station  is  maintained  in  cooperation  wilh  the  U.  S.  Weather  Bn- 
reau,  by  this  Department. 

Mean  Daily  Eletalim  of  H'dfi  r-sur/cw  (Birfr  Vanal  Dolum)  of  .Vi'i^tck  HirfT  at 


Mohawk  Kivkr  at  Tkibks  Hti.i.,  N.  Y. 
This  gaging  stafion,  which  is  located  at  the  suspension  bridge 
over  the  Mohawk  river  l>etwc<-ii  Furt  IliinttT  and  Tribes  Hill,  was 
fstablislicd  Afiril  3.  liK)4,  by  E,  A.  I.amb  of  this  Department  in 
cooperation  with  the  I'.  S.  Weather  Bui-eaii.  The  gage  is  a 
vertical  bf>ard  attached  to  the  djwn-i^trcam  cinl  of  the  north  abut- 
ment of  the  snsjwn^ion  bridge.  It  is  graduated  in  feet  and  tenths 
and  the  elevation  of  zero  wa.s  2fi7.71  till  May  36,  1909,  after 
which  the  zero  was  changed  U-  2*17. 7."i. 
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The  elevation  of  beiKh-mnrk,  marked  "  U.  S.  Weather  Bureau 
Tablet  No.  1.1,"  set  in  sectmd  coiir-^e  i>f  the  northeast  anchorage  of 
this  bridge,  is  39').021.  Observation:?  of  the  stage  of  the  stream 
were  taken  twice  each  day. 

Current-meter  nieasurouients  ai-e  taken  from  the  down-stream 
side  of  the  snspeiiBion  bridge,  which  is  o3.").6  feet  long  between 
abutments.  The  chaimel  of  the  ri\er  is  straight  for  some  distance 
each  way  from  the  bridge,  and  the  ero^s-sei'tion  directly  under 
the  bridge  and  below  the  bridge  is  qnilc  nnifomi.  About  300 
feet  abo^'e  the  bridge  rapids  are  formed  during  low  water,  the 
river  being  shallow  and  having  a  rougli  and  stony  bed. 

This  gaging  station  is  located  about  1,000  feet  below  the  junc- 
tion of  the  Mohawk  river  and  Sehohnrie  creek,  and  the  record  here 
will  show  the  combined  disohai^e  of  these  streams. 

Beginning  in  1907  the  conditions  at  this  station  have  been  modi- 
fied by  con^itrnction  work  for  the  Barge  canal,  in  progress  near-by. 

Mtan   Dailt  BInation  of  Walir-furface  (Bwge_  Canal  Dalum}  of  Mohavii  Rirer  oj   Tritxt 


448 


Kepokt  of  State  Engineeb. 


SCHOHARIE  CREEK  DRAINAGE  BASIK 

Desobiption  of  Basin. 

The  source  of  Schoharie  creek  is  about  two  miles  east  of  Tan- 
nersville,  at  an  elevation  of  1,940  feet.  The  source  is  within 
about  four  miles  of  the  easterly  escarpment  of  the  Catakill 
plateau.  The  stream  valley  is  broad  and  the  slope  moderate 
throughout  the  upper  regions.  A  small  area,  which  apparently 
was  formerly  tributary  to  Schoharie  creek,  has  been  cut  off  by 
erosion  and  has  thus  become  tributary  to  Kaaterskill.  Nearly  the 
entire  drainage  basin  is  irregular  and  precipitous.  It  is  exten- 
sively covered  with  second-growth  forests. 

The  basin  of  Schoharie  creek  is  largely  overlain  by  slaty  rocks, 
into  which  water  percolates  only  to  a  slight  depth.  The  valley 
soil  is  largely  thin  plastic  clay,  formexl  by  disint^ration  of  the 
native  rocks.  Passing  from  the  head  waters  toward  the  mouth, 
Schoharie  creek  crosses  successively  the  Devonian  sedimentary 
rocks,  chiefly  of  the  Catskill,  Oneonta,  Ithaca  and  Hamilton  for- 
maticHis.  All  of  these  may  be  considered  fairly  impervious  and 
free  from  fissures.  It  then  crosses  belts  of  Silurian  formations, 
including  Helderberg,  Saline,  Niagara  and  Medina  sandstone  and 
limestone.  These  rocks  are  underlaid  by  impervious  Hudson  river 
shales,  but  are  themselves  permeable,  yielding  numerous  springs 
at  the  lower  partings. 

The  entire  drainage  basin  is  shown  on  the  topographic  maps 
of  the  U.  S.  Geological  Survev,  the  elevation  and  area  at  different 
points  along  the  stream  being  as  follows : 

Drainage  Areas  of  Schoharie  Creek.* 
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mouth.     Prattflville. 

Place 
to  place. 

PUcc   •     Pfer 
to  place.;   mile. 

Fbint 
to  point.t 

TpUL 

Reservoir  site 

Ptnttevillegafle 

Devasego  Falb 

Gilboa 

64.0  ;           0 
62.5  1           1.5 
60.5             3.5 
55.5             8.5 
48.5            15.5 
43.0            21 
35.0            29 
29.5            34.5 

i!5 

2.0 

5.0 

7.0 

5.5 

8. 

5.5 

1.5 

4.0 

0 

6.0 

3.5 

8.5 

6.0 

1.240 

1.100 

1.100 

1.000 

800 

710 

620 

500 

585 

580 

580 

560 

520 

340 

280 

1 
1 

80 

60 

100 

aoo 

90 

90 

80 

6 

5 

0 

20 

40 

180 

60 

53.8 

ao.o 

20.0 

22.3 

16.4 

11.2 

6.5 

3.3 

1.2 

"i'.z 

11.4 

21.1 

7.5 

228 
10.4 
8.1 
58.5 
92.9 
83.8 

105.7 
26.6 
90.6 
12.8 

185.9 

68.2 

14 

30.3 

8.6 

228 
238.4 
3465 
305 

NorthBlenhetm 

Breakabeen 

Middleburg 

897.9 
421.7 
507.4 

8f hohRff" . .  ■ 

554 

Moutb  of  Fox  creek.. 
Above  CobUskill  cr'k 
Mouth  of  CobleskilL 
Esperance 

28.0 
24.0 
24.0 
18.0 

36.0 
40.0 
40.0 
46.0 

644.5 
667.8 
79S.3 
856.4 

Burtonsville 

MUl  Point  branch... 
Mouth  (Ft.  Hunter). 

14.5 
6.0 
0 

49.5 
58.0 
64.0 

810.4 
900.7 
909.3 

♦  From  U.  S.  Geological  Survey  topographic  raapv. 
t  Measured  along  general  course  of  stream. 


J  From  head. 
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The  results  of  gagings  of  this  stream  at  stations  formerly  main- 
tained may  be  found  in  the  rc-jwrt  of  the  State  Engineer  and 
Surveyor  for  1902.     Supplement  pagoci  1G9-180. 

SoiroirATiiE  Ckeek  at  Fotit  TIuxTEn,  N.  Y. 

A  gage  was  erected  on  Schoharie  crook  above  the  State  feeder 
dam  at  Fort  Hunter,  November  17,  1004,  by  (\  A.  Poole,  of  this 
Department.  The  giige  is  maintained  in  coi'iperation  with  the 
IT.  S.  Weather  Bureau.  The  gap:e  is  attached  to  the  down-stream 
wing  wall  of  the  right-hand  abutment  of  the  West  Shore  I?.  K. 
bridge.  It  is  vertical  and  divided  to  fe(  t  and  tenths  and  is  in  two 
sections,  the  lower  section  readiiiij  from  zero  to  3.0,  the  u])per  sec- 
tion reading  fnmi  J5.0  to  10  feet.  The  zero  mark  is  at  elevation 
280.5.     Headings  are  taken  at  8  a.  m.  and  0  p.  m.  each  day. 

Mean  Da^'ly  Elevalion  of  Waier-sur/acr  (Rnrge  Canal  Dafum)  of  Schoharie  Creek  at  Fort 

Hunter,  -V.   Y. 


DAY. 


1. 
2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
2S. 
29. 
30. 
31. 


1909. 


Jan. 


281.60 
2  1.6j 
281.50 
281.50 

284.95 
283.65 
282.  (» 
282.35 
282.10 
282.30 
282.30 
282.30 
282.30 
282.30 
2S2.30 
282.30 
282.30 
282.30 
282.30 
282.30 
282.30 
282.30 
284. GO 
284.30 
283.90 
•283.40 
283.05 
282.75 
282.45 


Fcb.a 


Mar.  a 


April. 


a 
a 
a 
a 
a 
a 
a 
h 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 


May. 


June. 


282 

,2X., 

,282, 

'2S3 

2S.V 

,282, 

l283 

1 282 

282 

282 

28;i 

283 

2K2 

2h2 

282 

282 


282 


'2S2 
I2S2 

|2S2 
|2S2 
'282 


80  281. 
45  281. 
95  281 . 
35  2S1 . 
00  281. 
85  281 , 
15  281 
80  281. 
55  281 , 
70  281 
80  281 
00  282 
55  2vSl 
40  282 
30  2«2 
45,281 
70  281 
(501282 
45  282 
35  282 
.30*281 
.30  281 
.20  282 
.20  282 


July. 


282.30  282 
2S2.30  282 
282.25  281 
2.S2.35  2H1 
282.30  281 
282.35  281 
281 


20 
05 


281 
281 


85  281 
85,281 
80  280 
85  280 

85i... 


80  280. 
75  2-0. 
70  280. 
70  280. 
0,2h0, 
80  280. 
80:280, 
70|279. 
65  279, 
70  278 
85  278 
05  279 
90  279 
10  279 
05  279 
951279 
85  279 
10  279 
35  279 
15  279 
90  280 
85  279 
05  279 
20  279 
.80  279 
,55  280 
.40  280 
,30  280 
.80  280 
.95  279 
279 


Aug. 


40  279 
4 .  279 
25  279 
20  280 
1.  278 
05  279 
00  279 
10  278 
15  278 
70  279 
(V)  278 
15  278 
20,279 
35,278 
00  278 
05  279 
25  279 
80  278 
t)0  278 
(tO  279 
05  280 
70  2hO 
90  279 
,rv5  279 
.85  279 
25  279 
.30  279 
,00  279 
,25  279 
.45  279 
.70  279 
I 


Sept. 


35  279. 

40:278. 
15'278. 
05  278. 


Oct. 


95 
25 
35 
80 
95 


278 
278 
278 
278 
278 


05  278 
90  278 
94  279 
72  278 
90  278 
85  279 


Nov. 


90 
95 


278 
278 


00;  278 
80;  278 
85  279 


05 


278 


95  278 
90  278 
05  278 
05,278 
90 1 278 
85 1 278 
15 '278 
801278 
30,278 
278 
278 


95,278 
90278 
95  279 
« 0,279 
95  279 
.85|279 
.80  278 


95 
95 
00 
90 
95 
00 
85 
90 
80 
.85 
.00 
.30 
.15 
.i5 


280 
279. 
279. 
280. 
279. 
279. 
a 
279. 
279. 
.79. 
279. 
281. 
279. 
279. 


Dec 


00  281.15 
15  2^1.20 
30,281.25 
20  281.25 


.75 
.75 


279 
279 


.75 
.70 
.GO 
.25 
.10 
.20 
.20 
.20 
.10 


278 
278 
278 
278 
278 
278 


.851.78 
.95  279 
.90,279 
.95  278 
.90,279 
.90  279 
.95  279 
.95  279 
.90  280 
.85  279 
.95  278 
.95,278 
.90  279 
...279 


.95  280 
.00  281 
.10  279 
.90  279 
.15  279 
.70  280 
.95  281 
.05  281 
.05  281 
.00  281 
.25,281 
.10  281 


281.15 
281.25 
281.05 
281.15 
281.25 
.81.16 
181.10 
281.20 
281.15 
281.35 
281.25 
281.15 
281.45 
281.55 
281.35 
.55  281.20 
.20281.25 


15 
15 

GO 
,65 
.75 
.75 
.00 
.GO 
.85 
.30 
.70 
.70 
.50 
.80 


.30 

.85 
.95 
.00 
.00 


281 
281 
281 
281 


10 
10 
10 
25 
20 
25 
15 
25 
.20 


281.25 
281.55 
281.45 
281.35 
281 .45 
281.40 
281.40 
281.20 
281.30 
281.35 


a  No  record. 
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Report  of  State  Enqineek. 


Schoharie  Creek  at  Centeat.  Bridge,  N".  T. 

'A  gaging  station,  established  April  3,  1904,  at  Central  Bridge 
is  maintained  by  this  Department  in  cooperation  with  the  U.  S. 
Weather  Bureau.  Preceding  July  30  the  readings  during  1907 
were  taken  by  measuring  down  to  \^ater-surfacc  with  a  steel  tape 
from  a  reference  point  on  the  1).  &  IT.  K.  R.  bridge.  Beginning 
July  30,  1907,  a  box-and-chain  gage  has  been  used.  The  gage 
is  attached  to  the  ties  of  the  up-stream  track  near  the  right-hand 
end  of  the  bridge.  The  standard  chain  leng"th  33.00  feet.  The 
scale  is  graduated  to  feet  and  tenths  from  zero  to  14  feet.  Read- 
ings are  taken  at  6  a.  m.  and  6  p.  m.  each  day  by  A.  M.  Spen- 
cer. The  gage  is  located  a  short  distance  below  the  junction  of 
Cobleskill  with  Schoharie  creek.  Elevation  of  water-surface,  when 
gage  reads  zero,  is  565.96. 

Mean  Daily  Elevation  of  Waler-surfaceia)  of  ScJioharie  Creek  al  Central  Bridge,  N.  Y. 


DAY. 


1. 
2. 
3. 
4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
16. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 

ao. 

31. 


1909. 


Jan. 


566 
566 
566 
566 
568 
572 
570 
671 
671 
571 
571 
671 
570 
1570 
570 
570 
570 
570 
570 
570 
570 
570 
572 
575 
573 
570 
569 
569 
568 
568 
568 


80 
80 
70 
85 
40 
40 
05 
95 
70 
35 
30 
02 
40 
40 
38 
30 
28 
20 
20 
35 
40 
85 
55 
25 
30 
65 
70 
,20 
,70 
,68 
,62 


Feb. 


570.25 
570.10 
670.05 
670.20 
670.20 
672.10 
570.20 
569.20 
668.55 
668.22 
668.60 
568.76 
568.75 
668.80 
569.30 
570.05 
571.25 
669.45 
569.25 
584.80 
571.65 
570.60 
570.40 
572.52 
573.85 
570.20 
570.10 
560.65 


Mar. 


April. 


568.90  560 
569.05  569 
568.75569 
668.65  569 
568.37  569 


569 
571 


568.25 
568.42 
568. 35 '570 
568.30:569 
570.801569 
571.251569 
669.50'568 
<569.20  568 
668.95  569 
568.85  574 
568.70  572 
668.60  570 
568.46  570 
568.35  569 
568.35  569 
568.25  569 
568.12 
568.02 
568.15 
669.20 
572.88 
571.50  669 
571.15,568 


40 
45 
40 
60 
55 
85 
00 
75 
75 
45 
15 
95 
85 
50 
15 
25 
80 


Hay. 


57D 
570 
569 
572 
570 
571 
570 
569 
569 
569 
572 
670 
569 
569 
569 
569 
570 


June. 


.55 1 568 

.68  567 
.85 '567 
.05  567 
.881567 
.15  568 
.28  567 
.92  567 


July. 


.02 '567 
.98  567, 
.85  567 


\ug. 


55 
95 
,02 


567 
567 
567 


28  566.65 
12'5G6.65 
25:566.62 


.68 
.55 


567 
567 


.35  569 
.52  568 


.95 

.60 


568 
568 


569 
569 
569 
569 
569 


05,669 
85  669 
75  669 

65  568 
50  568 


38 


568 


25  568 
16  568 


02 
02 


568 
5(i8 


671.00 
669.70 
669.45 


568 
568 


75,568 
681568 
85  568 
568 


.45  568 
.40:568 
.15  568 
.90'569 
.50,569 
.18568 
.95'568 
.80  568 
.80  568 
.751567 
.55  567 
.35,567 
.15  567 
.45'567 
.42  567 
.25  567 
.081... 


90 '567 

72  567. 

68|56() 

751566 

001566 

50,506. 

201566 

301566 

25  5fi6. 

,25 1 566. 

,50  566. 

,30i566. 

,08;506. 


15 
25 
12 


566 
566 
566 


,08!566 
,95 '567 
,78.567 


65 
60 
82 


566 

566. 

566. 


22  566.62 
18  566.60 
05  566.60 
02  566.58 
00  566. 5S 
95  566.55 
90  5<)6.52 
82  5(>6.50 
78  566.50 
72  566.48 
72  566.45 
72  566.45 
72  566.45 
98  566.52 
88  566.68 
92  566.85 
80  567.18 
80  567.08 
75  567.00 
75  566.95 
12  566.88 
08|566.08 
98  566.78  566 
92  566.72  566 


Sept. 


566. 
566. 
566. 
566. 
566. 
566. 
566. 
566. 
566. 
566. 
566. 
566. 
566. 
566. 
566. 
566. 
566. 
566. 
566. 
566. 
566, 
566 
566 
566 
566 


Oct 


65 
60 
60 
60 
55 
55 
65 
55 
55 
65 
60 
68 
56 
55 
60 
70 
68 
62 
58 
55 
55 
52 
50 
60 
58 


567 

567 

566 

567 

566. 

566. 

5(56. 

566. 

566. 

566. 

566. 

566. 

566. 

(i56. 

566. 

566. 

566. 

566. 

566. 

566. 

566. 

566. 

566. 

566. 

566. 


22 

22 
12 
00 
88 
85 
80 
80 
78 
75 
75 
75 
75 
78 
78 
78 
?2 
70 
70 
70 


Not. 


Dec. 


566 

566 

566 

566. 

566 

566. 

566. 

566 

566 

566 

566 

566 

566 

566 

566 

566. 

566. 

566. 

566 

566. 


70!567.02 
701567.00 
70  566.90 


TO 
70 


50  566 

,421565. 

,..1566. 


82  566.70 
78  566.70 
72  566.70 
86  506.65 


566 
567 
567 


65'566 
65  566 
72  566 
30  566 
25:566 
..:666 


.70;566 
.70  566 
.70I566 
.?2  566 
.80!566 
.75  566 
.75  566 
.72|566 
.72|566 
72 1566 

72; 


I I 


566.85 
566.80 
70  566.70 
70  566.82 
66,566.92 
65  566.85 
65:566.72 
62  566.66 
60,666.62 
60i566.6B 
60  566.83 
60  566.82 
60  668.21 
60i56B.44 
56  6(«.28 
56  568.24 
65  568.26 
65.568.28 
55  568.28 
65  568.21 
:^  568.16 
55.568.21 
60  508.31 
62  568.51 
72  568.44 
.82  568.36 
.92  568  30 
668.36 


a  Arbitrary  datum. 


Gaging  of  Steeams  :  Mohawk  Eiveb  Basin. 
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SoiroHARiE  Creek  at  Middleburg,  N.  Y. 

A  temporary  gaging  station  was  established  at  Middleburg 
August  24,  1906,  by  Robert  E.  Horton  for  this  Department.  The 
gage  consists  of  an  enameled  steel  scale  subdivided  to  hundwedths 
of  a  foot,  which  is  attached  vertically  to  a  pile  forming  part  of 
the  shore  protection  on  the  right-hand  bank  of  the  stream,  about 
300  feet  below  Middleburg  bridge.  The  zero  mark  of  the  gage  is 
27.6  feet  below  the  top  of  the  iron  rod  at  the  upper  end  of  the  pile. 
The  stream  channel  is  straight  for  a  considerable  distance  belt)w 
and  above  the  gage.  The  bod  is  of  gravel  and  cobblestones  fairly 
smooth  and  permanent.  The  stream  is  confined  ne^r  the  right 
bank  during  low  water  and  measurements  are  made  by  boat  or  by 
wading  opposite  the  gage.  At  ordinary  high  stages  the  stream  can 
be  measured  from  the  Middleburg  bridge.  Gage  readings  are 
taken  each  morning  and  night  by  Minnie  E.  Wheeler. 

Discharge  at  this  station  for  1909  is  not  at  present  available. 


Mean  Daily  Oage  Height,  in  Feet,  of  Schoharie  Creek  at  Middleburg,  N.  Y. 


DAY. 


1909 

1 

2 

3 

4 

5 

6 

7 

8 

9  

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Jan. 

Feb. 

1.80 

3.58 

2.05 

3.80 

1.96 

3.68 

1.76 

3.45 

2.57 

3.62 

6.85 

9.40 

3.98 

3.60 

3.10 

3.1C 

2.90 

2.62 

2.78 

2.75 

2.75 

3.75 

2.65 

2.80 

2.82 

2.90 

3.28 

3.10 

8.L5 

3.22 

3.58 

3.60 

3.20 

4.50 

3.32 

3.35 

3.12 

3.20 

3.05 

10.70 

3.05 

5.15 

2.90 

4.35 

4.18 

3.90 

6.05 

5.62 

5.32 

6.75 

4.15 

3.75 

3.50 

3.85 

3.18 

3.70 

2.80 

3.02 

4.42 

liar. 

April 

May. 

June. 

8.30 

3.18 

4.15 

2.20 

3.10 

3.15 

4.60 

2.12 

3.00 

3.30 

4.02 

2.05 

2.85 

3.60 

6.30 

2.02 

2.50 

3.25 

4.35 

2.26 

2.62 

8.32 

4.80 

2.26 

2.60 

4.18 

4.18 

2.15 

2.55 

4.28 

4.02 

2.00 

2.40 

3.72 

8.68 

1.90 

6.00 

3.42 

3.60 

2.00 

4.50 

3.06 

5.25 

3.08 

3.48 

2.98 

4.28 

2.65 

3.35 

2.88 

3.80 

2.40 

3.10 

7.63 

3.55 

2.48 

2.72 

7.25 

3.52 

2.52 

2.75 

6.25 

3.92 

2.4- 

2.75 

4.45 

4.02 

2.28 

2.65 

4.02 

8.75 

3.80 

2.45 

3.76 

3.60 

3.10 

2.55 

3.76 

3.20 

2.76 

2.30 

3.45 

3.00 

2.56 

2.30 

3.42 

2.95 

2.35 

2.20 

3.30 

3.00 

2.40 

2.25 

3.32 

2.88 

2.32 

2.85 

3.00 

2.70 

2.15 

4.72 

3.26 

2.55 

2.05 

3.45 

3.02 

2.45 

1.95 

4.08 

3.10 

2.75 

1.88 

3.98 

2.98 

2.70 

1.88 

3.42 

3.30 

2.52 

1.76 

3.25 

•  «  «  • 

2.30 

July. 


1.62 
1.62 
1.62 
1.68 
1.48 
1.42 
1.40 
1.40 
1.32 
1.28 
1.25 
1.20 
1.20 
1.20 
1.20 
1.35 
1.42 
1.30 
1.25 


20 
20 
15 
26 
52 
38 
28 
20 
20 
20 
15 
10 


Aug. 

Sepi 

Oct. 

Nov. 

1.08 

0.95 

1.32 

1.06 

1.05 

0.98 

1.18 

1.05 

1.00 

0.95 

1.18 

1.05 

1.00 

0.95 

1.08 

1.05 

1.00 

1.00 

1.10 

1.05 

1.00 

1.05 

1.10 

1.06 

1.00 

0.95 

1.10 

1.05 

1.00 

0.90 

1.10 

1.06 

1.00 

0.90 

1.06 

1.00 

1.00 

0.90 

1.05 

1.05 

0.95 

0.95 

1.05 
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Schoharie  Creek  at  Pbattsvili^e,  N.  Y. 

Schoharie  creek  above  Prattsville  drains  a  rugged,  mountainous 
area,  almost  entirely  wooded.  The  watershed,  238  square  miles  in 
extent,  lies  wholly  within  Greene  county.  Rocks  of  the  Catskill 
formation,  chiefly  sandstones  and  conglomerates,  lie  at  or  near  the 
surface  over  most  of  the  area.  The  basin  is  surrounded  by  nearly 
continuous  mountain  ranges,  and  intervening  ridges  divide  the 
main  stream  from  its  principal  tributaries  —  Batavia  kill,  East 
kill  and  West  kill. 

The  gaging  station  was  established  November  7,  1902,  by  Robert 
E.  Horton  for  the  IT.  S.  Geological  Survey  in  cooperation  with  the 
New  York  Water  Supply  Department,  on  the  highway  bridge.  It 
was  assumed  and  continued  by  the  Board  of  Water  Supply  of  the 
city  of  New  York  on  May  7,  1907,  at  which  time  a  new  standard 
board  of  water  supply  chain  gage  was  installed.  The  old  datum 
w^as  preserved  and  the  present  readings  conform  to  those  already 
obtained. 

The  gage  is  attached  to  the  floor  of  the  bridge  on  the  up-«tream 
side  near  the  left  bank.  The  chain  length  is  27.05  feet.  The 
elevation  of  the  datum  of  the  gage  is  1,130.03  (U.  S.  G.  S.  B.  M.). 
The  gage  datum  is  referred  to  a  benob-mark  —  a  circle  of  white 
paint  marked  on  a  boulder  at  the  right  end  of  the  down-stream  side 
of  the  bridge,  elevation  1,151.00,  or  20.97  above  the  datum  of  the 

gage. 
.Gage  readings  are  made  each  morning  and  evening  by  Miss  Enda 

M.  Snyder  of  Prattsville,  N.  Y. 

The  bridge  is  a  single  span  steel  highway  bridge,  187.8  feet 
between  abutments,  and  all  the  water  passes  between  them  at  all 
but  the  very  highest  stages. 

In  high  water  measurements  are  made  from  the  bridge,  while 
in  low  water  stages  they  may  be  made  by  wading  at  a  point  about 
500  feet  below  the  bridge. 

The  data  for  1909  is  not  at  present  available. 

Mohawk  River  at  Fulton ville  Bridge,  Fonda,  N.  Y. 

This  gaging  station  was  established  April  29,  1906,  by  R.  H. 
Merrill,  for  this  Department,  A  box-and-chain,  reading  decimally 
from  zero  to  12  feet,  is  located  on  the  down-stream  guard-rail  of 
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the  middle  span  of  the  bridge.  The  stream  channel  is  straight 
and  the  rirer  uniform  for  about  one-half  mile  above  and  below  the 
bridge.  The  river  hecomfs  ice  covered  in  winter,  hut  the  condi- 
tions are  generally  good  for  current-meter  measurements.  The 
bridge  comprises  three  spans  and  is  subdivided  to  five-foot  inter- 
vals on  the  dftwn-slream  side,  the  initial  point  being  at  the  face 
of  the  loft-hand  abutment. 

il  Datum')  o!  Mohaak  Bitxr  al   Fulton 
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MOUAWK  ElVKR  AT  CaNAJOIIABIE,  N.  Y. 

^  g^gi^g  station  was  established  by  this  Department  at  the 
highway  bridge  crossing  Mohawk  riv^r  at  Canajoharie,  September 
16,  1908.  The  gage  is  of  the  weight-and-chain  variety  contained 
in  a  box  of  standard  form  fastened  to  the  hand  railing  of  the  up- 
stream side  of  the  bridge.  The  gage  reads  from  zero  to  11  feet 
by  feet  and  tenths.  Length  of  gage-chain  from  end  of  weight  to 
marker  is  42.35  feet.  The  datum  of  the  gage  is  282.45.  The 
drainage  area  at  this  gaging  station  is  given  as  1,862  square  miles 
in  the  Barge  canal  report  of  1901.  Gage  readings  are  taken  each 
morning  and  night.  The  observers  were  M.  J.  Powers,  from  Sep- 
tember 16,  1908,  to  January  31,  1909,  and  H.  M.  Hoag,  beginning 
February  1,  1909. 

Mean  Daily  Elevation  of  Waler-aurface  {Barge  Canal  Datum)  of  Mohawk  River  at  Canajo- 
harie, N.  Y. 
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Mohawk  River  at  Fort  Plain,  N.  Y. 

A  gage  was  established  on  the  highway  bridge  crossing  the 
Mohawk  river  at  Fort  Phiin,  December  30,  1905,  by  C.  A.  Poole, 
for  this  Department.      A  box-and-chain  gage  is  attached  to  the 
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bridge  guard-rail  oil  the  down-stroaiii  side,  50  feet  from  the  right- 
hand  abiilmcnt.  The  f]<'vatiun  of  water-siirfaee,  when  the  gage 
reads  zero,  is  200.47.  The  stafldard  chain  length  is  29.30.  The 
bridge  is  subdivided  lo  five-fix>t  swtioiia  for  cun-eut-meter  measure- 
iiiciita.  The  initial  point  is  the  faee  of  the  left-hand  abutmcut  on 
the  down-stream  side  of  the  bridge. 


Mean  Daiti/  BIrixUion  of  WalrT-turface  (Birge  C     ... 
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East  Casada  Ckkkk  at  JJolgeville,  N.  Y, 
A  gaging  station  ou  this  .stream  was  established  for  the  U.  S. 
Board  of  Engineers  on  Deep  Waterways  in  1898.     It  has  siuce 
been  maintained  by  the  U,  S,  Gci.iIogical  Sun'cy  in  coopcratiou 
with  this  Uc])artment. 
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Observations  are  taken  at  High  Falls,  near  Dolgevillo,  about 
7  miles  from  the  outlet  of  the  stream.  The  gaging  station  is 
located  at  the  dam  of  the  Herkimer  County  Light  and  Power 
Company.  The  dam  is  of  rubble  masonry,  19  feet  high,  and  has  a 
flat  crest  6  feet  wide  and  190.25  feet  long  between  abutments. 
The  elevation  of  the  up-stream  edge  of  the  crest  is  1  foot  below 
that  of  the  lip.  The  impounded  water  is  conducted  to  the  power- 
house, 500  feet  below  the  dam,  through  a  wrought-iron  flume,  10 
feet  in  diameter. 

Ilt^adings  of  the  depth  on  the  crest  are  taken  from  a  vertical 
gage  board  attached  to  the  bulkhead,  G  feet  up-stream,  twice  each 
day  by  Godfrey  Aman.  The  mean  of  the  readings  is  used  in 
computing  the  discharge.  A  record  i«  also  kept  of  the  run  of 
the  water-wlK(ls  and  the  elevation  of  water  in  the  tail-race.  The 
record  sinct^  January  1,  1903,  has  l)een  computed  from  a  discharge 
curve  based  on  the  Unit^'d  States  Geological  Survey  experiments 
on  a  full-sized  model  of  the  dams,  made  at  Cornell  University. 
The  flow  through  the  turbines  for  this  period  has  also  been  com- 
puted from  current-meter  measurements,  made  in  the  tail-race  of 
the  electric  power-plant  instead  of  from  the  manufacturer's  rating 
tables  for  the  water-whei'ls,  as  formerly.  The  turbines  are  of  a 
special  Victor  cylinder-gate  type.  The  two  main  wheels  are  each 
36  inches  in  diameter,  and  their  speed  is  controlled  by  I^mbard 
governors.  Beginning  Xovembcr  12,  1907,  a  pair  of  30-inch  Rod- 
ney Hunt  turbines  have  also  been  in  use.  Owing  to  changing 
flash-board  conditi(ms,  the  rec*ord  for  1909  is  approximate  only. 
During  the  winter  the  dam  is  more  or  le&s  obstructed  by  ice  at 
times.     The  reduction  in  flow  is  estimated. 

iSpruce  creek,  the  principal  tributary  of  East  Canada  creek 
enters  1  mile  above  Dolg(^ville,  and  drains  an  area  of  50  square 
miles.  Water  is  diverted  from  this  creek  and  from  Beaver  creek, 
one  of  the  tributaries,  at  Diamond  Hill,  and  is  carried  to  Little 
Falls  through  a  cast-iron  conduit,  9  miles  long.  The  water-supply 
of  Dolgeville  is  taken  from  Colo  brook,  a  tributary  of  East  Canada 
creek.  !N"o  allowance  for  diversion  of  water-supply  has  been  made 
in  computing  the  run-off  for  East  Canada  creek. 
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Mean  Daily  Diicbarge.  Seeond-feet,  of  Eaat  Canada  Crrek  at  DoJjjf rilte.  \.   T. 
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Mohawk  Eivek  at  Little  Falls,  N.  Y, 

■A.  gaging  station  was  established  at  the  lower  (Gilbert's)   dam 

at  Little  Falls,  N.  Y.,  for  the  United  States  Board  of  Engineers 

on  Deep  Waterways  in  1898.    It  has  since  been  maintained  by  the 
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U,  S.  Geological  Survey  in  cooperation  with  this  Department,  The 
dam  is  of  masonry,  having  the  form  of  a  circular  arc,  and  fur- 
nishes power  for  the  Astoronga  ]i!nitting  Mill  and  the  mill  of  the 
I.ittle  Falls  Paper  Company.  Records  of  the  crest  gage  and  run 
of  the  wnter-wheels  at  the  Astoronga  mill  arc  taken  by  John 
Sohmclze.  At  the  paper  mill  a  record  hag  been  kept,  beginning 
June  1,  1907,  by  C.  T.  Barrett. 

There  are  three  dams  at  Little  Falls.  The  upper  one  is  a  State 
dam,  diverting  water  for  the  supply  of  the  Erie  canal;  the  lower 
two  are  used  for  water-power  development.  The  gage  record  kept 
at  the  lower  dam  shows  the  amount  of  water  flowing  down-stream 
from  Little  Falls,  but  does  not  include  the  divor:iion  at  the  State 
dam  above  the  gaging  station,  anil  hence  docs  not  represent  the 
total  yield  from  the  tributary  drainage  area  of  about  1,^00  square 
miles. 

Mean  Dailg  Diecharor.  Sfcond-frd.  of  Mahatck  River  at  Liaie  Falit,  N.   Y. 
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Monthly  Discharge  of  Mohawk  River  at  Little  Falls,  N.  Y. 
[Drainage  area,  1,306  square  miles.] 
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6.40 

0.994 

1.37 

1.07 


Mohawk  River  above  State  Dam  at  Little  Falls,  N.  Y. 

This  gage  was  established  November  18,  1904,  by  E.  A.  Lamb 
and  is  maintaiaed  by  this  Department  in  cooperation  with  the 
United  States  Weather  Bureau.  A  vertical  gago  with  painted 
tenth-foot  marks  reading  from  zero  to  12  feet  is  attached  to  the 
down-stream  portal  wall  of  the  discharge  culvert  of  Erie  canal 
waste-weir  No.  12  on  the  right-hand  bank  of  Mohawk  river  400 
feet  up-stream  from  Hansen  avenue.  The  State  dam  at  Little 
Falls  is  a  low,  timber  structure  located  on  the  ledge  at  the  head 
of  the  falls.-  The  stream  is  divided  by  an  island,  the  left-hand 
wing  of  the  dam  being  at  the  upper  and  the  rightrhand  wing  at 
the  lower  end  of  the  island.  The  old  Erie  canal  at  the  left-hand 
end  of  the  dam  is  utilized  as  a  mill-race.  At  the  right-hand  end 
water  is  diverted  for  power  purposes  through  Whitman's  race.  The 
Erie  canal  feeder  is  also  located  at  the  right-hand  end  of  the  dam. 
Measurements  to  determine  the  flow  in  these  channels  during  1909 
are  given  in  the  accompanying  tables.  The  elevation  of  the  zero 
mark  of  the  gage  is  at  360.31.  Headings  were  taken  each  morn- 
ing and  afternoon  by  William  Quackenbiish,  preceding  December 
1,  1907,  and  by  John  Stark  after  that  date. 
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Utan  DaHu  EUvaHon  of  Waler-tta/aet  (Banu  Canal  Datum)  of  Uahavt  Biser  oAow  Stalt 
Dam  at  LilUe  FatU.  N.   Y. 


Cvrrenl-vutcT  Diacharst  McamrantnU  of  LiUtt  FalU  Paper  Co.'i  Hiad-nux.  LitlU  Failt. 


DATE. 

Hydrogrmpber. 

ar.. 

section. 

velodly. 

A. 

A^^-... 

Nwto„andAn«UB 

Feet. 

^ 

is 

^; 

a  Reterence  point  Is  top  d[  wkll,  teft-tMnd,  down'Stream  side  o(  bridge  across  racewiy. 
Cvmnl-mettr  Ditcharve  Utamiremenlt  of   ^VP"  Oitbert  liiU-race  (Old  Brit  Canal),  LilOt 


DATE. 

Hydrographer. 

heUht.o 

iSIoS! 

vSS,fy 

DIs- 

1908. 
Aug.     le 
Dec.      13 

fn 

% 

*:6i 

"K, 

It  Via  not  uaed  lot  batb  mewurameale, 


4C2 
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Current-meter  Diacharge  Meaaurementa  of  Erie  Canal  Feeder  at  BeUinger  St.,  LiUle  Folia, 

N.  Y. 


DATE. 

llydrographer. 

Gajce 
height. a 

Area  of 
i«ection. 

Mean 
velocity. 

Dis- 
charge. 

1009. 
Aug.     18 

J.  P.  Newton 

Feet. 
6.00 

Square 
feet. 
77.1 

Ft.  per 

aecond. 

0.550 

Second- 
feet. 
43  1 

a  Below  reference  point. 


Current-meter  Diacharge  Meaaurementa  of  Whitman* a  Race,  Little  Falla,  N. 

Y. 

DATE. 

Hydrographer. 

Gage 

lieight.a 

Area  of 
section. 

Mean 
velocity. 

Dis- 
cbarge. 

1000. 
Aug.      18 

J.  P.  Newton 

Feet. 
2.20 
2.05 

Square 
feet. 
163 
122 

Ft.  per 

aecond. 

1.37 

1.25 

Second- 
feet. 
223 

Dec.      13 

E.  C.  Niles 

I  Si 

a  Reference  point  is  top  of  spike  in  wall,  right-hand,  down-stream  side  of  bridge  across 
race. 

Erie  Canal  near  Little  Falls,  N.  Y. 
Currcnt-ineter  ineasnrciiieiits  of  the  flow  in  Erie  canal  at  the 
first  bridge  we^t  of  Little  Falls  were  made  during  1909,  as  shown 
in  the  accompanying  table. 

Current-meter  Diacharge  Meaaurementa  of  Erie  Canal  at  Firat  Bridge  Weal  of  City  Limits, 

Litile  Falla,  N.    Y. 


DATE. 


llydrographer 


Gage 
heiglit.a 


Area  of 
section. 


1000. 
Aug.   ISb 


J.  P.  Newton. 


Feet. 
6.70 


Square 
feet. 
447 


Mean 
velocity. 


Ft.  per 

aecond, 

0.345 


Dis- 
charge. 


Second- 
feet. 
154 


o  Below  reference  point. 

b  Initial  point  is  at  face  of  left-hand,  down-stream  abutment.     Reference  point  is  the 
top  of  lower  step  of  down-stream,  right-hand  abutment. 

^foiIAWK  IllVER  NEAR  HeRKIMER,  N.  Y. 

This  gaging  station,  which  is  located  at  the  highway  bridge 
over  the  Mohawk  river  between  Herkimer  and  Mohawk,  was  estab- 
lished November  23,  1904,  by  C.  A.  Poole  for  this  Department. 
The  gage  is  a  vertical  board  secured  to  the  left-hand,  or  north 
abutment  of  the  bridge.  The  gage  is  in  two  sections  reading  from 
zero  to  3.4  feet  and  from  3.4  to  15.0  feet,  respectively.  It  is 
graduated  in  feet  and  tenths  and  the  elevation  of  zero  is  377.43. 
Observations  of  the  state  of  the  stream  are  taken  twice  each  day 
by  Henry  Edick,  Jr. 
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Preceding  the  fall  of  1908  eurroiit-moter  measurements  were 
made  from  the  dowii-streani  side  of  the  bridge.  Later  measure- 
ments have  been  made  from  the  up-stream  aide  of  bridge,  which  haa 
a  single  span  of  124.3  feet.  The  river  channel  is  of  uniform  cross- 
section  and  straight  for  £ev(;ral  hundred  feet  below  the  bridge. 
About  200  feet  ahove  the  bridge  there  is  a  slight  bend  to  the  south. 
I>uring  extreme  high  water  the  river  overflows  its  banks  and  flows 
throngh  additional  openings  in  the  dike  formed  by  the  highway, 
and  it  is  necessary  to  measure  this  additional  flow  in  order  to  get 
the  total  flood  discharge  at  this  station. 

This  gaging  station  is  located  about  one  and  ono-quarfer  miles 
above  the  junction  of  the  Mohawk  river  and  West  Canada  creek. 
The  drainage  arra  of  West  Canada  creek,  above  its  junction  with 
the  Mohawk  river,  is  58.'J  square  miles  and  the  drainage  area  of 
the  Ifohawk,  above  the  same  point,  is  about  712  square  miles. 

The  stream  channel  is  obstructed  by  aquatic  grass  during  the 
summer  months,  so  that  there  is  not  a  coELstant  relation  between 
gage  height  and  discharge. 


Vali-r-surfiicr  (Barge  Car, 


Canal  Datum)  of  ilohavA  River  n 
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Current-meter  Discharge  Measurements  of  Mohawk  River  near  Herkimer,  N.  Y. 


DATE. 


1900. 
April    20 
llay      13 
May     24 
July      28 


Hydrographer. 


Clark  and  Niles . 

E.  C.  Niles 

Clark  and  Aiifois 
Niles  and  Angus . 


Gage 

Area  of 

Mean 

height. 

section. 

velocity. 

Feet. 

Square 
feet. 

Ft.  per 
second. 

4.62 

1.060 

3.17 

3.20 

770 

2.59 

1.2 

528 

1.36 

2.3 

655 

0.93 

Dis- 
charge. 


Second- 
feet. 
3,363 
1,996 
720 
611 


WEST  CA?s^AUA  CKEEK  DRAINAGE  BASIN. 


Desckiptiox  of  Basin. 

West  Canada  creek  risers  in  West  Canada  lakes,  in  southwcist- 
central  Hamilton  county,  and  flows  soutliwestward,  tlien  southeast- 
ward into  the  JMohawk  at  Ilerkhner,  N.  Y. 

The  drainage  area  is  shown  on  the  IJ^tica,  Little  Falls,  Ilemsen, 
Wilmurt,  Old  Forgo  and  Canada  lakes  quadrangles,  IT.  S.  Geo- 
logical Survey  topogi*aphic  map. 

There  are  about  fifty  small  lakes  and  a  few  undrained  ponds  in 
the  watershed  of  the  stream.  Most  of  thc^se  are  situated  near  tlie 
head  waters  and  alK)ve  the  gaging  station,  tht:^  larges-t  single  water- 
surface  being  Ilonnedega  lake,  1.4  square  niik^  in  extent.  There 
is  also  a  small  amount  of  controllable  storage,  in  reservoirs  formed 
by  three  dams.  .Swam2)s  and  marshes  arc  numerous  in  the  region 
of  the  head  waters,  usually  adjoining  lakes  and  tributaries  and 
having  an  extent  of  one-half  square  mile  or  less  each. 

Much  of  the  region  above  Twin  Hock  is  timber-covered.  There 
are  extensive  sand  areas  in  the  central  and  upper  drainage  basins. 
The  soil  of  the  upi)er  watershed  is  underlaid  by  granitic  gneiss 
usually  at  or  near  the  surface,  excepting  in  alluvial  valleys.  From 
a  i)oint  just  above  Twin  Kock  bridge  and  extending  down  stream 
beyond  Trenton  Fall<^,  the  underlying  geological  formation  is 
Trenton  limestone. 

Compacted  snow  accumulates  in  the  woodlands  in  winter,  often 
to  a  depth  of  three  or  four  feet,  and  representing  an  inch  of  water 
for  each  five  or  six  inches  of  snow.  This  melts  slowly,  feeding 
the  stream  in  March  and  April,  which  months  may  show  a  run- 
off greatly  exceeding  the  precipitation. 


Gaging  of  Streams:  Mohawk  Rives  Basin.  465 

In  order  to  determine  the  precipitation  on  the  drainage  basin 
of  upper  West  Canada  creek,  three  rainfall  and  snow-gage  sta- 
tions "were  established  in  the  fall  of  1005.     The  gages  were  erected 
by  Daniel  L.  IMott.     The  observers  are  as  follows: 
IIofFmeister's. —  Mrs.  Augustus  II.  Iloffnieister. 
North  Lake. —  George  C.  Panll. 
Ilonnoclaga. —  A.  D.  Bai-'ber.     (Abandoned.) 
Twin  Rock.— Frank  McArthur.      (Established  in  1908.) 
Trenton  Falls.— C.  W.  Youug.     (Established  in  1908.) 
The  results  of  gagings   at  a  station  formerly  maintained   on 
this  stream  at  Middleville  are  given  in  the  report  of  the  State 
Engineer  and  Surveyor  for  1902,  Supplement,  pages  145-149. 

West  Canada  CitEKK  at  Kast  Bkidge  neab  Heekimer,  N.  Y. 

This  gaging  station,  which  is  located  on  West  Canada  creek 
about  four  miles  from  its  junction  with  the  Mohawk  river,  was 
established  May  15,  1905,  l)y  Robert  E.  Ilorton,  hydrographer, 
U.  S.  Geological  Survey.  The  station  has  since  been  maintained 
by  this  Department. 

The  gage  is  of  the  weight-and-rcel  ty])e  and  is  placed  in  a  box 
secured  to  the  north  railing  of  bridge  at  first  panel  point  from  east 
abutment.  The  readings  are  taken  by  measuring  do\\n  from  a 
scale  in  the  box  to  the  water-surface  by  means  of  an  iron  weight 
suspended  by  graduated  tape,  which  is  attached  to  the  reel.  The 
scale  in  box  is  one  foot  long,  graduated  to  tenths  and  hundredths, 
with  its  zero  at  elevation  4C4.04.  The  end  of  weight  used  to 
locate  the  water-surface  is  49.80  feet  from  zero  of  tape,  which 
is  graduated  to  feet.  The  elevation  of  bottom  of  weight,  when 
zero  of  tape  is  opposite  zero  of  scale,  is,  therefore,  414.24.  The 
elevation  of  bench-mark  on  north  end  of  bridge-seat  of  right-hand 
abutment  is  458.02. 

Observations  are  taken  twice  daily  by  Lloyd  Kast. 

Discharge  measurements  arc  made  from  the  down-stream  side 
of  the  bridge,  to  which  the  gage  tape  is  attached.  The  initial  point 
for  soundings  is  the  top  face  of  the  left  abutment,  down-stream 
side.  The  drainage  area  at  this  point  is  574  square  miles,  or  58 
per  cent  greater  than  at  Twin  Eock  bridge. 
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This  portion  of  the  basin  is  underlain  by  Hudson  river  and 
Trenton  shaloe.  The  tnpogi'aphy  is  moderat<ily  rolling.  The  soil 
is  ordinarily  rather  inijien'ioiH  and  usually  nnder  culture.'  The 
precipitation  and  snow  storage  are  considerably  less  than  in  the 
upi>er  part  of  the  drainage  area. 


CurreHl-mrlir  Diaeliarvc  Mcaauremmt  of  M 


!a  Creek  at  Kiui  Bridge  near  Hertiner 


DATE. 

Cue 
tielght. 

Areaol 

Mean 

valocily. 

charse. 

^rT'^- 

aa.is 

11 

i 

IS 

Second- 
fen. 

's^pl    u 

a  No  discliarice  rompulud 


is  tims,  owing  (o  lack  of  m 
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Mean  Dailu  DiKtiargc,  Sfcond-fccl.  of  Weil  Canada  Creek  at    KaM   Bridge  near  Herkimer, 


Discharge  in 

SECONI>-rE 

„. 

RUN-O 

„. 

Muii 

,„,„. 

Meitii 

Per 

iiichpa  on 
drainage 
area. 

itfoy. 

13(1 
065 

i 

M2 
215 

2  531 
7  iil 

12  Ql 

U  749 
0  ^75 

a 

1 
1 

47 

as 

?3 

Hept  ember 

609 

Dcccmbtr 

16 
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West  Cakada  Creek  at  Poiakp,  N.  Y. 

A  gaging  station  was  e^tiiblished  by  this  Department  on  West 
Canada  creek  at  (ho  ficst  highway  bridge  below  the  village  of 
Poland,  July  3,  1008.  The  gage  is  of  the  wcight-and-ehain  variety, 
contained  in  a  box  of  standard  form,  which  is  faslened  to  the  hand 
railing  of  tho  down-strtain  side  of  the  bridge  near  the  left-hand 
end.  Length  of  chain  from  end  of  weight  to  copper  rivet  marker 
is  32.65  feet.  The  gage  is  road  eaeh  morning  and  night  by  Har- 
rison Fisher.  Current-meter  measurements  obtained  during  1908- 
1909  establitihcd  a  conaistent  rating  curve  for  low  stages  of  the 
stream.  The  accanipan;j"ing  discharge  tables  liavc  been  deduced 
hy  the  use  of  thia  curve.  Those  results  are  believed  to  he  substan- 
tially correct,  but  may  be  revised  upon  completion  of  the  rating 
curve  of  a  wider  range  of  stages. 

The  drainage  area  at  ix>int  of  gaging  is  470  square  miles. 


Mran  Dailv  Gage  Height,  in 

FeH.  of  Wnl  Canada  Crrtk  at  Poland.  N 

Y 

DAY. 

,„, 

Feb. 

Uu. 

' 

Not. 

Ddt 

ISOB. 

3:61 

11 

s:s| 

4  4S 

il 

5.40 
G.OS 

4.H 

1 

11 

1 

'.X 
.20 

W 
.25 

4.a 

4:41 

i  a 

1.30 
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4, St 

!:! 

i.i! 
i'.m 

• 

U 

5 

4i 

s 
i 

N 
11 

i 

I 

,M 

s 
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70 

» 

^ 

_ 

_ 
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Mean  Daily  Ditcharge,  Seamd-feet,  of  f^ttl  Canada  Cretk  of  Poland,  N.  Y. 


1) 

.™..K 

Second-feet. 

K„.„^ 

MONTH. 

Mailmiim. 

Minimum. 

Mean. 

Per 
aquare 

ssss. 

dralnane 

1B09. 

4,5S7 

Jl 

'652 

200 

i 

263 

S:|| 

280 
43B 

3  24 

71 

5 

0 

SI 
1 

59B 

" 
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West  Canada  Creek  ai«ove  Morgan  Dam,  Trenton  Falls, 

N.  Y. 

A  gage  was  established  February  8,  1004,  by  E.  A.  Lamb  on 
the  right-hand  bank  of  West  Canada  creek  about  100  feet  up-stream 
from  Morgan  dam.  The  gage  is  attached  to  a  large  cedar  tree 
and  consists  of  a  vertical  board  with  painted  tenth-foot  stripes  and 
reads  from  zero  to  14  feet.  The  gage  is  located  about  1,200  fee-t 
down-stream  from  the  power-plant  of  the  TItica  Gas  &  Electric  Co., 
at  Trenton  Falls.  Its  zero  mark  is  at  elevation  751.03.  Read- 
ings are  taken  each  morning  and  night  by  C.  W.  Young.  The 
gage  is  maintained  by  this  Department  in  cooperation  w^ith  the 
U.  S.  Weather  Bureau. 


Mean  Daily  Elevation  of  Water-surface  (  U.  S.  Weather  Bureau  Datum)  of  West  Canada 

Creek  above  Morgan  Dam  at  Trenton  Falls,  N.  Y. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


DAY. 


1909. 


Jnn. 


753 
7.53 
753 
753 

753 
755 


755 
754 
754 
754 
754 
754 
753 
7.53 


753 
753 


753 


753 
753 
753 
753 
753 
753 


754 
755 
755 
754 
754 
754 
754 
754 


.33 
.33 
.33 
.43 
.53 
.03 
.28 
.88 
.63 
.38 
.08 
.03 
.68 
.68 
.73 
.63 
.63 
.53 
.53 
.53 
.53 

.Oo 

.53 
.08 
.58 
.43 
.83 
53 
43 
43 
28 


Feb. 


753 
753 
753 
753 
753 
753 
754 
754 
754 
754 
754 
754 
754 
754 
753 
753 
754 
754 
754 
754 
755 
7.55 
755, 
755, 
755. 
7.55. 
755. 
754. 


93 

63 

58 

48 

43 

78 

73 

68 

58 

48 

33 

33 

23J 

13 

93 

93 

18 

28 

23 

83 

88 

18 


Mar. 


13 
98 

58 
23 
53 


754 
754 
754 
753 
753 
753 
753 
7.53 
753 
753 
753 
753 
753 
753 
753 
7.53. 
753. 
753. 
753. 
753. 
753. 
753. 
753. 
753. 
753. 
754. 
753. 
753. 
753. 
753. 
753. 


18 


.\pril. 


753. 


.83 

13  7.54.03 

.08  754.18 


Bfay. 


.93 
.83 
.83 
.83 
.73 
.63 


755 
755 
755 


754 
754 
754 
756 
756 
756 


38  755 


68  755 


,93 
98 

,88 
,83 
73 
,73 
58 
53 
48 
53 
48 
43 
33 
38 

n 

98 


755 
754 
755 
757 
757 
756 
756 
756 
756 
756 
756 
7,55 
7.56 
755 
7.55 
754 
7.55 


73755 
7.S  7.55 

83,755 
83 


.58 
.78 
03 
98 
03 
.78 
.03 
.68 
.08 
.18 
.33 
.43 
.18 
.23 
.33 
.98 
.23 
.93 
.23 
.53 
.78 
.98 
.83 
,78 
,73 
,23 


754 
755 
755 
756 
755 
755 
756 
755 
755 
754 
754 
754 
754 
754 
754 
754 
753 
753 
754, 
753, 
753. 
753. 
753. 
753. 
753. 
753. 
753. 


,53 
,73 
,63 
03 
,98 
38 
,73 
88 
.78 
98 
.68 
,83 
58 
,78 
68 
48 
63 
38 
28 
08 
93 
88 
03 
83 
73 
63 
48 
83 
78 
73 
73 


June. 


753 
753 
753 
763 
753 
754 
764 
753 
753 
753. 
754. 
753. 
753. 
753. 
753. 
753. 
753. 
763. 
753. 
753. 
753. 
753. 
753. 
753. 
753. 
753. 
53. 
7.53. 
7.53. 
753. 


.53 
.43 
.43 
.33 
.63 
.43 
.08 
.83 
.53 
.53 
.03 
.88 
.83 
.83 
.73 
.58 
.53 
.78 
.83 
.68 
.53 
53 
53 
63 
43 
43 
38 
33 
23 
23 


July. 


753 

753 

753 

753 

753 

753 

753 

753 

753 

763 

763 

763 

763 

753 

753 

753 

753 

753 

753 

753 

763 

753 

753 

753 

7.53 

753 

753 

753 

7.53. 

753 

753. 


Aug. 


.13  7.53 
.13  7.53 
.18;753 


.43 
.43 
.33 
.33 
.28 
.23 
.23 
.23 
.28 
.18 
.13 
.13 
.13 
.13 
.13 
,18 
,13 
13 
13 
13 
58 
98 
78 
48 
23 
13 
13 
13 


763 
763 
753 
753 
753 
763 
752 
752 
752 
752 
762 
762 
763 
763 
753 
763 
763 
763. 
753, 
763. 
753. 
752. 
752. 
752. 
752. 
7.52. 
752. 
752. 


13 
13 
13 
13 
13 
13 
13 
03 
03 
93 
93 
93 
93 
93 
93 
08 
18 
33 


Sept. 


752 
752 
752 
752 
762 
753 
763 
763 
763 
753 
752 
762 
762 
752 
752 
752 
762 
752 


181762 
03|762 
03752 
03752 
031752 
031762 
98:762 
93  762 
762 


93 
93 
93 
93 
93 


762 
752 
753 


.93 
.93 
.93 
.93 
.93 
.43 
.33 
.18 
.03 
.03 
.98 
.93 
.93 
.93 
.93 
.93 
.93 
.93 
.93 
.93 
.93 
.93 
.93 
.93 
,93 
.93 
93 
93 
93 
03 


Oct, 


753 
753 
753 
753 
753 
753 
753 
753 
752 
753 
753 
752 
752 
762 
752 
752 
763 
753. 
763. 
753. 
733. 
753, 
754. 
754. 
753. 
763. 
753. 
753. 
753. 
753. 
763. 


.08 
.28 
.33 
.28 
.08 
.03 
.03 
.03 
.98 
.03 
.03 
.93 
.93 
.93 
.93 
.93 
.08 
.63 


Nov. 


Dec. 


48  753.68  763.33 


28 
13 

78 
33 
08 
78 
63 
53 
38 
33 
33 
33 


753.23  753.58 
753.23|753.43 
753.23753.43 
763.33i753.43 
753.33753.43 
753.33  753.33 
753.33  753.23 
753.33  753.33 
753.33  753.23 
753.33  753.23 
753.33  753.23 
753.331753.23 
753.33753.23 
753.33  763.23 
763.33753.28 
753.23  753.33 
753.28,753.33 
763.83'753.23 


753.58 
753.53 
753.83 
764.43 
754.28 
753.98 
753.83 
753.73 
753.58 
753.78 
753.73 


753.33 
753.33 
753.33 
753  23 
753.23 
753.23 
753.23 
753.23 
753.23 
753.23 
753.23 
753.23 


Wkst  Canada  Crefk  at  Trenton  Falls,  N.  T. 

This  gaging  station,  which  is  located  at  the  dam  of  the  Utica 
Gas  and  Electric  Co.,  was  established  October  17,  1905,  by  C.  A. 
Poole.  The  gage  board  is  secured  to  face  of  dam  in  a  vertical  po- 
sition and  is  placed  above  the  water-surface,  the  readings  being 
taken  by  means  of  chain  and  plumb-bob  passing  on  pulley  over 
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top  of  gage.  The  observations  are  taken  by  placing  plumb-bob  at 
water-surface  and  reading  the  gage  at  a  point  marked  on  chain 
ten  feet  above  plumb-bob.  The  elevation  of  zero  of  gage  is 
1,009.56,  to  which  all  readings  are  added.  The  gage  is  graduated 
in  feet  and  inches  and  is  read  twice  each  day  by  C.  W.  Young. 

The  dam  is  of  concrete  with  masonry  coping  and  has  a  spillway 
07.9  feet  long.  Another  spillway  or  by-pass  two  feet  lower  than 
crest  or  main  spillway  allows  the  water  to  pass  through  a  rock 
channel  on  east  side  of  dam.  The  crcwt  of  this  lower  spillway  is 
1G3.4  feet  long  at  an  elevation  of  1,007.12.  The  discharge  over 
the  two  spillways  has  been  calculated  by  means  of  the  weir'  for- 
mula, using  coefficients  derived  from  the  United  States  Geological 
Survey  experiments. 

The  discharge  diverted  by  the  Power  Company  has  been  com- 
puted from  diagrams  expressing  the  flow  as  a  fimction  of  the  kil- 
owatts used.  These  diagrams  were  made  from  tests  made  by  the 
Power  Company  to  determine  the  discharging  capacity  of  the  tur- 
bines, which  are  of  a  sfx^cial  design.  These  tests  were  made  by 
computing  the  discharge  over  weirs  placed  in  the  tail-race. 

A  daily  record  is  kept  of  the  total  kilowatts  used  in  twenty-four 
hours,  also  the  number  of  hours  CA'ery  day  each  turbine  runs,  there 
being  four  turbines  in  all. 

The  mean  discharge  has  been  calculated  from  each  observation 
taken  at  the  gage,  thereby  giving  a  mean  for  twelve  hours,  and  the 
maximum  and  minimum  discharges  given  in  the  accompanying 
table  are,  therefore,  means  for  twelve  hours  and  do  not  represent 
the  highest  or  lowest  flow  of  short  duration. 

The  pondage  above  the  Trenton  Falls  dam  is  very  limited  and 
the  operation  of  the  generators  during  low  water  has  to  be  ad- 
justed according  to  the  conditions  of  inflow.  The  inflow  is  con- 
trolled by  pondage  above  Hinckley  dam.  Owing  to  irregularity 
of  operation  during  low  water,  the  Trenton  Falls  record  is  consid- 
ered approximate  only,  for  the  low-water  period. 

Owing  to  the  drawing  down  of  the  pond  above  the  Trenton  Falls 
dam,  the  average  elevation  of  the  water-surface  in  the  pond  is 
deduced  from  two  daily  readings,  roughly  approximate  only.  The 
pond  level  fluctuates  often  as  much  as  10  feet  during  24  hours 
in  the  low-water  season.     In  connection  with  the  calculated  dis- 
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charge  at  Trenton  Falls  it  mav  be  stated  that  there  are  a  variety 
of  conditiona  which  tend  to  make  the  rosnlt^  of  calculations  of 
discharge  for  that  station  j?omowhat  t<X)  small,  especially  during 
low-water  periods. 

The  drainage  area  at  th(}  point  of  gaging  is  375.8  square  miles. 


Mean  Daily  Elevalion  of  Water-surface  ( U.  S.  Weather  Bureau  Datum)  of  West  Canadd 

Creetc  above  Power  Co.'s  Dam,  Trenton  Falls,  N.  Y. 


DAY. 

Jan. 

1909. 

1 

1.017.73 

2 

l,017.Pi^ 

3 

1,017.7J 

4 

1,017.35 

5 

1.017.64 

6..... 

1,019.52 

7 

1,020.02 

8 

1,019.59 

9 

l,019.2£ 

10 

1,019.25 

11 

1.018.48 

12 

1,018.14 

13 

1,018.27 

14 

1,019.18 

15 

1,019.44 

16..... 

1.019.22 

17 

1,019.77 

18 

1,017.98 

19 

1.018.44 

20 

1.018.39 

21 

1,018.35 

22 

1,018.60 

23 

1.018.89 

24 

1.020.10 

25 

1,021.18 

26..... 

1.021.06 

27..... 

1.020.89 

28 

1.020.10 

29 

1.019.81 

30 

1,019.81 

31 

1.019.89 

Feb. 


1,019.4S 
1.019.31 
1,019.18 
1.018.94 
1,018.94 
1.019.56 
1,020.68 
1,020.56 
1.020.18 
1,020.01 
1,019.98 
1,019.98 
1,019.89 
1,019.85 
1,019.6C 
l,019.7& 
1,020.27 
1,020.1S 
1.020.02 
1.020.51 
1,021.85 
1,021.31 
1,020.81 
1,020.64 
1,021.% 
1,021.39 
1,020.89 
1.020.48 


Mar. 


1.019.89 
1.019.81 
1.019.68 
1.019.64 
1.019.48 
1,019.48 
1,019.64 
1,019.27 
1,019.18 
1,019.31 
1.019.72 
1,019.77 
1.019.68 
1,019.81 
1,019.48 
1,019.44 
1,019.31 
l,019.2r: 
1.018.89 
1,019.23 
1.019.48 
1.018.85 
1,018.35 
1.018.64 
1,019.44 
1,019.81 
1,019.64 
1,019.98 
1,019.60 
1,019.56 
1.019.52 


April. 


1.019.60 
1,019.68 
1.019.94 
1.020.64 
1,020.27 
1,020.56 
1,021.81 
1,022.35 
1,021.06 
1,020.10 
1.020.52 
1.018.94 
1.019.64 
I.D22.73 
1,022.60 
1,021.39 
1.020.89 
1,021.!4 
1,021.14 
1.022.14 
1.021.02 
1,020.56 
1.021.06 
1.020.31 
1,020.52 
1,019,7S 
1,020.48 
1,020.44 
1,020.35 
1,019.81 


May. 


1,020.14 
1.020.64 
1.020.18 
1.O19.O0 
1.019.64 
1.020.14 
1,020.31 
1.020.(18 
1.020.44 
1.020.60 
1,021.56 
1,020.89 
1.019.89 
1.019.31 
1.019.18 
1.019.60 
1.019.23 
1,018.98 
1.018.64 
1,018.39 
1.018.14 
1,018.14 
1.018.27 
1,017.94 
1,017.77 
1,017.64 
l,017.5(i 
1,018.27 
l,018.1fc 
l,018.2i 
1. 018.01 


June. 


1.017.64 
1.017.44 
1,017.23 
1.017.14 
1,017.85 
1.018.85 
1.018.27 
1.017.98 
1,017.77 
1,017.77 
1,018.31 
1.018.27 
1.018.23 
1,018.10 
1,017.98 
1,017.77 
1,017.80 
1,018.10 
1,018.23 
1,018.23 
1.017.77 
1.017.56 
1,017.35 
1.017.23 
1,016.44 
1,017.31 
1.017.73 
1,015.39 
1.009.18 
1,010.52 


July. 


Aug. 


i,oi3.oe 

1,007.10 
1.014.60 
1.017.89 
1.017.69 
1.014.94 
1,010.52 
1.008.14 
1,009.06 
1,016.18 
1,018.18 
1,009.77 
1. 006.60 
1.003.98 
1.004.60 
1.003.35 
1.001.48 
1,009.02 
1,008.56 
1.007.60 
1.005.31 
1,006.85 
1.007.10 
1.017.64 
1.018.18 
1,017.85 
1.017.27 
1,013.27 
1,011.39 
1,009.73 
1,009.18 


I.O16.G0 

1.010.0C 

1.002.77 

1.005.56 

1.001.81 

994.68 

1,000.14 

1.013.64 

1.011.06 

994.10 

991.02 

1,000.60 

987.85 

990.81 

995.39 

993.89 

1,010.19 

1,019.35 

1.019.06 

1,014.02 

1,011.27 

1,019.27 

1,011.77 

992.18 

991.77 

991.31 

996.48 

1,001.27 

1.002.64 

994.85 

997.35 


Sept, 


993.48 

995.76 

996.48 

996.89 

1,010.73 

1,019.52 

1,016.68 

1,001.35 

1,005.73 

1.000.60 

996.85 

1.011.35 

1.012.81 

1,007.52 

997.35 

993.64 

995.68 

995.10 

1.001.38 

1,005.98 

999.85 

996.14 

995.68 

998.48 

1,000.31 

1.009.48 
i.002.5t 
1.004.1C 
1.011.31 


Oct. 


1.005.89 
1.017.U 
1.019.64 
l,017.0i 
1.005.98 
1,007.94 
1.008.81 
1,006.77 
1,008.44 

1.006.90 
1X103.89 

998.94 
1.006X>6 
1.001.90 

998.40 
1,013.06 
1.019.56 
1^)19.39 
1.018.31 
1.016.90 
14)19.64 
1,020.10 
1,020.06 
1.019.68 
1,019.52 
1,019.44 
1.019.27 
1,018.06 
1/)18.35 
1.019.60 


Nov. 


1.019.14 
1,017.89 

i.ois.a 

1.01 8.54 
1,019.18 
1.019.18 
1,019.39 
1.019.0t 
1.019.27 
1,019.27 
1.019.27 
1.019.02 
1,019.14 
1.019.73 
1.018.48 
1.011.46 
1,014.68 
1,019.77 
1.019.52 
1.019.44 
1.019.64 
1.019.66 
1.020.35 
1,020.3£ 
1,020.14 
1,019.81 
1.019.64 
1,019.73 
1,019.6C 
1,019.60 


Dw. 


1.019.48 
1.019.39 
1,019.44 
1.019.39 
t  .019.56 
1.019.23 
1.018.02 
1.018.89 
1XX».35 
1.OO&30 
1.014.89 
1.019.64 
1.018.81 
1.013.39 
1.015.77 
1,019.06 
1,018.60 
1.018.14 
1,019.56 
1,018.27 
1.018.56 
1,017.(« 
1,017.48 
1.015l52 
1,018.23 
1,019.64 
1.017Jr7 
1.016.27 
1.01  a44 
1.018.10 
1.016.14 


a  No  record. 

West  Canada  Cueek  at  Twin  liOCK  Eridoe,   near  Grant, 

N.  Y. 

A  current-meter  gaging  station  was  established  at  Twin  Kock 
bridge,  September  7,  1900,  by  Kobcrt  E.  Ilorton,  for  the  I'.  S. 
Gc<jlogical  Survey,  by  which  it  has  since  been  maintained  in  co- 
o2)eration  with  this  Department.  The  bridge  is  1G7.5  ftH}t  long 
between  abutments,  and  consists  of  two  spans.  The  Ix^d  is  of 
gravel  and  cobble,  and  the  entire  flow  passes  underneath  at  all 
stages.  In  tho  winter  the  stream  becomes  completely  ice-covered, 
requiring  special  discharge  measurements.  The  gage  is  reuid  each 
morning  and  evening  by  Frank  McArthur,  and  the  record  is  fur- 
nished by  the  Consolidated  Water  Co.  of  IJtica,  N.  Y. 
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The  readings  are  taken  from  a  gage  of  special  design  equipped 
with  a  phosphor-bronze  tape,  attached  to  the  up-stream  side  of  the 
bridge.  When  the  stream  is  obstructed  by  logs,  the  discharge  is 
determined  from  special  measurements.  During  1909  a  series  of 
low-water  measurements  was  made  by  boat  at  a  cross-section  up- 
stream from  the  bridge. 

The  gaging  section  at  Twin  Hock  l)ridgc  is  affected  at  times  by 
backwater  from  logs  which  are  Lodged  in  the  stream,  beginning 
near  Hinckley  mill-dam  and  extending  uj)-strcain  nearly  to  the 
bridge,  or  sometimes  above  the  bridge.  During  periods  of  log  ob- 
struction, as  also  in  winter,  when  the  stream  is  ice-covered  and 
contains  more  or  loss  needle  ice,  it  is  necessary  to  estimate  the 
discharge  from  special  current-meter  measurements  and  rating 
curves.  The  accompanying  tables  show  the  actual  readings  of  the 
gage,  but  owing  to  the  com])lic4ited  conditions  it  is  not  practical 
to  publish  rating  tables.  It  is  to  be?  understood  that  there  is  not 
a  uniform  or  constant  relation  between  the  gage  height  and 
discharge. 

The  drainage  area  at  point  of  gaging  is  364  square  miles. 

Mean  Daily  Oage  Height,  in  Feet,  of  West  Canada  Creek  al  Twin  Rock  Bridge  near  Grant, 


DAY. 


1909 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22  

23 

24 

25 

26 

27 

28 

29 

ao 

31 


Jan. 


29.34 
29.32 
29. 4i 
29.30 
29.54 
33.19 
33.80 
33.2}* 
33.04 
33.29 
32.90 
32.68 
31. 7C 
31.82 
32.11 
31.66 
31.38 
31.44 
31.40 
31.40 
31.42 
31.32 
31.46 
32.46 
36.26 
37.50 
34.00 
33.28 
32.40 
32.28 
31.50 


Feb. 


31.24 
31.14 
30.96 
30.79 
30.80 
31.51 
33.68 
34.04 
33.48 
33.02 
33.12 
33.12 
32.89 
32.40 
32. S2 
32.07 
33.99 
33.94 
33.52 
35.20 
37.80 
36.46 
35.04 
34.48 
37.08 
36.26 
35.12 
33.74 


Mrr. 


32.77 
32.41 
32.06 
31.88 
31.51 
31.36 
31.28 
31.10 
30.96 
31.2^ 
32.12 
32.18 
31.86 
31.58 
31.38 
31.12 
31.02 
30.86 
30.70 
30.78 
30.50 
30.60 
30.46 
30.48 
30.89 
31.75 
31.54 
31.12 
31.12 
30.97 
30.72 


AprU. 


30.77 

30.94 

31.35 

31.96 

31.79 

32.34 

36.20 

37.85 

34.99 

32.97 

32.08 

30.90 

32.22 

37.88 

SS.O* 

30.0( 

35. U 

35. 5i 

35.71 

37.7( 

35.91 

34. 8^ 

36. 1( 

34. 5( 

34.84 

33.9G 

35.54 

35.34 

34.52 

34.25 


May. 


34.76 
36.00 
34.74 
34.10 
33.82 
34.96 
35.89 
36.54 
35.78 
36.40 
38.56 
35.92 
36.26 
34.11 
33.95 
33.82 
33.80 
33.49 
33.08 
32.46 
32.12 
32.32 
32.44 
31. 6C 
31.44 
31.00 
31.12 
32.15 
31.95 
31.68 
31.49 


June. 


31.05 
30.82 
30.74 
30.68 
31.66 
33.32 
32.28 
31.74 
31.38 
31.36 
32.48 
32.22 
31.72 
33.02 
31.75 
31.42 
31.16 
32.10 
32.22 
31.86 
31.50 
31.07 
30.83 
30.73 
30.^ 
30.64 
30.59 
30.40 
30.30 
30.25 


July. 


30.18 
30.09 
30.39 
31.02 
30.66 
30.40 
30.23 
30.12 
30.06 
30.01 
30.46 
29.95 
29.92 
29.84 
29.86 
29.99 
30.00 
30.08 
30.16 
30.20 
30.17 
30.01 
30.22 
31.00 
a 

30.66 
30.45 
30.63 
30.32 
30.24 


Aug. 


30.18 
30.15 
29.96 
29.92 
29.88 
29.86 
29.86 
29.94 
29.78 
29.66 
29.62 
29.58 
29.54 
29.59 
29.58 
30.28 
30.85 
30.86 
30.67 
30.36 
30.43 
30.31 
30.02 
29.88 
29.78 
29.75 
29.78 
29.64 
29.74 
29.83 
29.75 


Sept. 


29.80 
29.88 
29.86 
29.78 
30.76 
30.88 
30.44 
30.22 
30.04 
29.92 
29.88 
29.98 
29.90 
29.82 
29.91 
29.81 
29.82 
29.72 
29.68 
29.70 
29.72 
29.92 
29.50 
30.00 
30.16 
30.02 
29.90 
29.88 
30.18 
30.21 


Oct. 


30.40 
30.71 
30.56 
30.40 
30.20 
30.06 
29.96 
30.60 
30.16 
29.90 
29.86 
29.98 
30.10 
30.14 
30.06 
30.02 
30.76 
31.22 
30.88 
30.53 
30.48 
31.70 
32.48 
32.03 
31.56 
31.18 
30.96 
30.80 
30.60 
30.56 
30.81 


Nov. 


30.61 
30.54 
30.68 
30.77 
30.78 
30.67 
30.53 
30.57 
30.82 
30.92 
30.80 
30.68 
30.60 
30.50 
30.43 
30.38 
30.82 
31.63 
31.28 
31.09 
31.02 
31.76 
32.22 
32.10 
32.94 
31.44 
30.64 
30.27 
30.52 
30.70 


Dec. 


30.08 
30.06 
30.08 
29.90 
29.86 
29.71 
29.48 
29.75 
29.95 
29.34 
29.78 
29.82 
29.56 
29.72 
29.75 
29.84 
29.78 
29.76 
29.86 
29.79 
29.71 
29.62 
29.54 
29.56 
29.74 
29.82 
29.63 
29.51 
29.42 
29.34 
29.37 


No  record. 
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Clark  and  Robblos.. 

E.  q.  Niles 

GehiinE  and  Clark . , 


a  Gase  read  to  water-surFoce. 
Mean  DaU]/  Ditcharne,  Second-feet,  of  Weit  Cannda  Creek  o 


k  at  Twin  Rock  Bridge  near 


hemt. 

Area  of 

section. 

Mean 
velocity 

Dis- 
charge. 

Feet. 
032:   4 

3i:48 

IS' 

is 

V; 

lioao 

'780 



4.10 

is 

fi,9»9 

29.96 

849 

0,214 

182 

30.04 

888 

0.259 

230 

30.25 

931 

0.251 

234 

30.03 

894 

0,233 

2US 

29.87 

882 

0.159 

140 

Boat  section, 
1.000  fe.-t 


Twin  Rxk  Bridge  near  Gmnt 


»  obstruction!. Bow  Interpolated. 
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Monthly  Discharge  of  West  Canada  Creek  at  Twin  Rock  Bridge  near  Orant,  N.  Y, 

[Drainage  area,  364  square  miles .] 


MONTH. 


1909 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


Discharge  in 

Second-feet. 

Per 

Maximum. 

Minimum. 

Mean. 

square 
mile. 

5,220 

322 

1,402 

3.85 

4.475 

126 

1,564 

4.30 

2,425 

617 

1,035 

2.84 

7,920 

370 

3.692 

10.14 

8,630 

395 

2,584 

7.10 

1,555 

238 

545 

1.60 

392 

178 

248 

0.681 

360 

145 

201 

0.552 

365 

150 

199 

0.647 

965 

180 

336 

0.923 

1,255 

240 

413 

1.13 

210 

138 

165 

0.453 

Run-off. 

Depth  in 

inches  on 

drainage 

area. 


4.43 
4.47 
3.27 
11.36 
8.16 
1.68 
0.783 
0.635 
0.613 
1.06 
1.27 
0.521 


Precipitation  in  Upper  West  Canada  Creek  Drainage  Basin. 

Rain  gages  and  records  of  sno\\rfall  at  lloffmeister  and  North 
lake  have  been  continued  as  in  preceding  years.  Tho  results  for 
the  year  1909  are  given  in  the  accompanying  table. 

A  rain  gage  was  erected  at  the  residence  of  Frank  McArthur 
about  one-half  mile  south  of  Twin  Rock  bridge,  near  Grant,  on 
April  15,  1909.  This  is  a  standard  U.  S.  Weather  Bureau  pat- 
tern rain  gage,  ^^t  under  favorable  conditions  with  free  exposure, 
but  protected  from  sevrre  winds,  tho  mouth  of  the  gage  being 
about  4  feet  above  the  ground.  This  gage  is  at  altitude  approxi- 
mately 1,250  feet  above  tide.  The  data  for  1909  is  given  in  the 
accompanying  table. 

The  rain  gage  at  Trenton  Palls,  described  in  the  report  for 
1908,  has  been  continued  in  service,  but  its  location  was  changed 
in  November,  1909,  to  a  meadow  lot  about  200  fe<^t  north  from  the 
residence  of  C.  W.  Young.  The  gage  formerly  stood  about  100 
feet  south  from  this  residence,  but  a  change  in  location  was  neces^ 
sary  on  account  of  the  construction  of  buildings  adjac<^nt  to  tho 

gage. 

A  rain  gage  was  established  by  the  Consolidated  Water  Com- 
pany of  TItica,  N.  Y.,  at  the  reservoir  on  Black  creek,  at  Gray,  in 
August,  1908.  This  is  also  a  standard  Weather  Bureau  pattern 
gage,  set  in  favorable  condition  as  to  exposure  with  mouth  of  gago 
about  4^/2  feet  above  ground.  The  observations  taken  at  this  sta- 
tion are  furnished  to  this  Department  for  publication,  but  are  not 
at  present  available  for  the  year  1909. 


476 


Eepobt  of  State  Engikeeb. 


o 


o 

O 


d 


00 

o 


A 

» 


3 


•-a 


Oft 


00 


o 


CO 


d  d. 


o 


to 


Oft 


C4 


Oft 

dH 


dr-ifrn 


* 

d  d 


I 


« 


CD 

O 


« 

<D 

CI 


s 


•  ♦  »       •  » 


S 


* 
o>   C) 

W    CO 

d  d 


» 

O 


00 


« 


CO 


* 

O      C9 

r4    a» 
-:•    ••  • 


c« 

d 


—.f—^ 


« 


c« 


o    o 


•  • 

to  lO 

1-1  o 

♦    ^  *  ^ 


04 


Pi 

•^  H  «>: 

o 


^  of, 


o 

CO 


o    o  oo 


•*o 


M3    lO      -* 

eO    •-•       rH 


oH  o  oHo 


X 


oo 


» 
o 


coo^ 

■         •        • 

ooo 


o 

04 


o 

O 


*  • 


Z 


^o 

GO 


00 
CO 


b^H 


« 
o 


to 

1«H 

d 


O    U)      <D 


°°    g 


O    CI 


* 

Ok 

00 


•  « 


HH^® 


» 

CI 


« 


CI 


CO 


o 

ft 

d 


d 


•^04 

doH 


s 

d 


to 


<0 


» 

CI 

CO 

04* 


•  «  • 


* 


S 


s> 


C4 


to 


fH  04  CO  ^  to  «D  t«  X  0»  O  •H  d  CO -^  >0  <D  t<«00  CA  O  ti  CI 


c« 

d 


ScidSSSSMSSSS 


a 

■g 


8 
3 


s 

03 


Gaoinq  07  Stbsams:  Mohawk  Eitxb  Basht. 


477 


Daily  Precipitation,  in  Inches,  at  North  Lake,  near  AtvfeU,  N.  Y. 


DAY. 

April. 

May. 

June. 

July. 

Auk. 

Sept.' 

Oct. 

Nov. 

Dec 

1909. 
1 

0.80 
0.20 
0.30 

0.56 

0.56 

•0.60 

2 

3 

0.15 

"6!i6 
0.93 

1.07 

0.35 

4 

0.45 

0.25 

5 

, 

6 

0.40 
0.25 

0.60 

7 

0.28 

8 

9    

0.30 

0.25 
1.00 
0.30 

♦0  20 

10     

0.60 

. 

0.10 

♦0  10 

11 

0.16 

12 

0.48 

13        

0.34 

•0  13 

14 

0.71 
. .0.27 

15            

♦0  16 

16 

0.62 
0.16 
0.17 

"6!87 
0.43 
0.12 

0.66 
0.28 

'   6!47 

0.44 

0.33 

17    

0.61 
0.06 
0.07 

♦0.16 

18 

0.40 

♦0.18 

19 

♦0.50 

20 

21    

i.66 

22    

0.42 

•   •«•■■ 

0.85 
0.76 
0.26 

0.72 

24 

0.26 

0.60 

♦0.18 

26 

0.15 

0.15 
0.60 

28 

1.00 

♦0.20 

0.44 

•  •           »   • 

'*O.Ab 

♦0.21 

30 

2.00 

Record  missing  for  January,  February  and  March.    ♦  Snow. 

Daily  Precipitation,  in  Inches,  at  Twin  Rock  Bridge,  near  Orant,  N.  Y. 


DAY. 

April. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1909. 
1    

0.23 
0.85 
0.13 
0.13 

0.28 

0.76 
0.12 
0.02 

2               

3               

"i;33 
0.56 

0.63 

0.24 
0.10 
0.02 

4 

0.11 

5 

1.12 
0.05 

A                    

7                      

0.15 

8 

0.37 

9   

0.31 

10 

•    ■•«•■ 

• 

♦0.07 

11      

1.02 

0.62 

0.20 

♦0.03 

12      

0.07 

0.32 

13 

♦0.07 

14                 

6.38 

0  66 

16            

0.07 

♦0  15 

16                     

0.36 
0.60 
0.50 



1.23 
0.36 
0.25 
0.02 

0.36 

♦0.09 

17 

0.13 
0.11 
0.07 
0.10 

1.20 
0.15 
0.18 

0.85 
♦0.03 

"6;62 

♦0.07 

18      

6.4.3 
0.30 

0.08 
0.39 

♦0.07 

19      

♦0.12 

20                  

21        

0.18 

22                    

0.33 

0.60 
0.12 
0.10 

0.15 
0.42 

23      

0.32 
1.39 
0.22 

24      

0.94 

26      

♦0.71 

26                    

0.17 

♦0  19 

27      

0.10 

28          

0.60 

0.44 
0.20 

0.34 

0.01 

29          

0.10 

♦0  08 

30                      

0.39 

0.15 

31 

« 

♦Snow. 
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West  Canada  Ckeek  at  Wili^iubt,  N.  T. 

A  gaging  station  was  established  at  the  highway  bridge  crossing 
West  Canada  creek  at  Wiliniirt,  on  June  28,  1909,  by  this  De- 
partment. The  gage  consists  of  an  enameled  steel  scale,  reading 
in  feet  and  tenths  from  zero  to  10  feet.  This  is  attached  to 
planking  on  tho  right-hand  side  of  the  center  pier  on  the  down- 
stream side  of  the  bridge.  In  addition  a  5-foot  section,  reading 
from  10  feet  to  15  feet,  is  attached  to  a  telegraph  pole  near  the 
Flansburgh  residence.  The  cross-section  of  the  stream  at  the 
location  of  the  gage  is  not  favorable  for  purposes  of  measurement 
in  low  water.  It  can  be  utilized  at  certain  stai^es  of  the  stream  and 
low-water  measurements  can  be  obtained  at  a  more  favorable  cross- 
section  located  a  short  distance  down-stream.  The  observer  is 
Glenn  W.  Flansburgh,  by  whom  gage  readings  are  taken  at  7 
A.  M.  and  4  p.  m.  each  day.  This  gaging  station  can  be  reached 
only  by  driving  a  distance  of  several  miles  from  Prospect  or  IKnck- 
Icy.  Tho  drainage  area  at  the  gaging  station  is  224  square  miles. 
The  gage  is  located  above  the  limit  of  backwater  from  the  proposed 
Hinckley  reservoir. 


Mean  Dxibj  Gage  Height,  in  Feci,  of  West  Canada  Creek  al  Wilmurt,  X.  Y. 


DAY. 


1909. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


2, 

2, 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2, 

2 

2 

2 

2 

2. 

2 

2, 

2 

2 

2. 

2. 

2. 

2. 

2. 

2. 


15 
10 
45 
50 
35 
25 
20 
20 
10 
10 
10 
10 
10 
05 
00 
05 
10 
15 
20 
20 
15 
10 
20 
85 
85 
65 
45 
36 
30 
25 
20 


2.10 
2.10 
2.10 
2.10 
2.10 


2 
2 
2 
2 


10 
10 
00 
00 


2.00 
2.00 


2 
2 
1 
1 
2 
2 


00 
00 
90 
90 
10 
60 


2.40 
2.35 
2.30 
2.20 
2.15 
2.10 
2.06 
2.00 
2.00 
2.00 
1.96 
2.06 
2.16 
2.10 


Sept. 

Oct. 

2.00 

2.46 

2.00 

2.35 

2.00 

2.30 

2.05 

2.26 

2.70 

2.20 

2.40 

2.10 

2.20 

2.16 

2.15 

2.50 

2.10 

2.20 

2.15 

2.10 

2.15 

2.10 

2.10 

2.10 

2.10 

2.20 

2.10 

2.20 

2.00 

2.10 

2.00 

2.10 

2.06 

2.15 

2.00 

2.55 

2.00 

2.60 

2.00 

2.45 

2.16 

2.30 

2.10 

3.25 

2.20 

3.66 

2.16 

3.46 

2.10 

3.26 

2.00 

3.16 

2.06 

2.96 

2.80 

2.60 

2.70 

2.46 

2.26 

2.40 

2.30 

2 
2 
2 
2 
2 
2 
2 
2 


30 
25 
26 
36 
46 
60 
50 
60 


2.60 
2.60 


2. 

2. 

2 

2. 

2. 


,60 
50 
60 
46 
,40 
2.76 
2.95 
3.05 
3.35 
3.50 
3.80 
3.95 
4.06 
4.16 
3.50 
3.06 
2.90 
2. 86 
3.06 
3.06 


Dec, 


3.00 
2.90 
2.75 
2.55 
2.45 
2.50 
2.50 


2 

2 

2. 

2 

2 

2. 

? 

2, 

2. 

2. 

2 


55 
60 
60 
70 
70 
70 
60 
65 
70 
70 
70 


2.70 
2.70 
2.60 
2.65 
2.70 
2.80 
2.75 
2.65 
2.60 
2.75 
2.80 
3.00 
2.05 
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Current-meter  Discharge  Measurements  of  West  Canada  Creek  at  Wilmurt,  N.  Y. 


DATE. 


1909. 
July     8 

July  26 

Aug.  24 

Sept.   8 


Hydrographer. 


Gehring  and  Clark. 
Niles  and  Angus. . . 

Clark  and  Niles 

Clark  and  Robbins 


Gage 

height. 

Area  of 
section. 

Mean 
velocity. 

Dis- 
charge. 

Feet. 
2.18 

Square 
feet. 
201 

Ft.  per 

second. 

.349 

Second- 
feet. 
70.1 

2.50 

242 

.785 

190 

2.10 

267 

.279 

74.6 

2.15 

187 

.583 

109 

Remarks. 


Section    below 

bridge. 
Section    below 

bridge. 
Section   above 

bridge. 
Bridge  section. 


MOTIAWK  KtVER  AT  UtIOA,  N.   Y. 

A  current-meter  gaging  station  was  formerly  maintained  at  the 
Genesee  street  bridge  in  TJtica,  by  Eobert  E.  Ilorton.  hydro- 
grapher, IT.  S.  Geological  Sun-ey,  but  was  discontinued  May  1, 
1903,  owing  to  changes  in  the  channel,  due  to  the  river  straighten- 
ing work  begun  by  the  city  of  TJtica.  A  description  of  the  draiin- 
age  area  of  the  Mohawk  river  above  TJtica,  and  a  record  of  the  dis- 
charge for  several  months  at  this  station  are  given  in  the  Supple- 
ment to  the  Report  of  the  State  Engineer  and  Surveyor  for  1903. 

Prior  to  December,  1908,  the  gaging  station  was  located  at  the 
bridge  on  the  Black  River  branch  of  the  N.  Y.  C.  &  H.  R.  R.  R., 
crossing  the  river  about  three-quarters  of  a  mile  west  of  Genesee 
street.  It  was  established  March  31,  1905,  by  C.  A.  Poole,  in 
cooperation  with  the  U.  S.  Weather  Bureau.  The  gage  is  a  verti- 
cal board,  graduated  in  feet  and  tenths,  and  is  secured  to  the  south- 
east wing  of  the  south  abutment  of  the  bridge,  with  its  zero  mark 
at  elevation  394.81.  Observations  of  the  stage  of  the  stream  are 
taken  twice  each  day  by  Willard  E.  Young. 

This  station  was  established  originally  for  the  purpose  of  ob- 
taining: a  record  of  the  fluctuation  of  the  water-surface  in  that 
vicinity,  and  has  been  maintained  for  that  purpose  principally. 
Several  current-meter  measurements,  however,  have  been  made, 
from  which  the  discharge  has  been  calculated  for  the  different 
stages  of  the  river  at  the  time  of  measurement.  The  location  is  not 
favorable,  however,  for  meter  measurements,  the  flow  of  the  stream 
being  sluggish,  especially  during  low  water,  and  the  adjacent  flats 
are  overflowed  during  flood  stages.  On  December  4,  1908,  the 
gage  was  removed  to  the  right-hand  abutment  of  the  TJ.  &  M.  V. 
R.  R.  bridge  crossing  the  new  Mohawk  river  channel,  at  North 
Genesee  street,  Utica.    The  datum  of  the  gage  is  now  293.14. 
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Mtan  Daily  Elevation  of  Wattr-turface  (Barge  Canat  Datum)  of  Molutuk  River  a 


„.|. 


Dailv  Prrdpilalim 


MV, 

Pe. 

Hit. 

«■ 

- 

June. 

July. 

A«g. 

Sq*. 

Ort,     Nor 

Dn. 

I9M. 

1 

!i" 

o.oe 

1 

O.W 

OOL 

8:g 

1  «■'■> 

0.4( 

0.42 

OK     0.31 

0.03 

o.» 

o.os 

0.40 

0.4; 
663 

o.a 

T 

o.oz 

0.04 

6.M 

loi 
6;oo 

0.91 

j| 

6.30 

0:76 

83 

S:| 

0.12 

1       .   . 

ii.in, 

fl.-H 

::':"i'S|!:s 

u.os 

■1 

0,83 

1 .30 

O.OB 

o.w 

0.37 

0.4f 

0.70 

0,2a,    0.31 

1 



Gaging  of  Streams:  Mohawk  River  Easix.  481 

Precipitation  at  Savage  Reservoir  near  Utica,  N.  Y. 

A  standard  IT.  S.  Weather  Bureau  pattern  rain  gage  is  located 
at  Savage  resevoir  on  the  south  slope  of  Mohawk  valley  about 
3  miles  southeast  of  Utica.  The  gage  rim  stands  4  feet  above 
ground  and  is  at  elevation  about  700  feet  above  tide.  The  record 
is  furnished  by  the  Consolidated  Water  Co.  of  Utica,  X.  Y. 

Data  for  1909  is  not  at  present  available. 

Precipitation  at  Deerfiei.d  Reservoir. 

A  standard  U.  S.  Weather  Bureau  pattern  rain  gage  was  estab- 
lished at  Deerfield  reservoir  in  1903.  From  January  1,  1901,  to 
Jime,  1903,  a  rain  gage  five  inches  in  diameter  was  used.  This 
station  is  located  on  the  north  slope  of  Mohawk  valley  about  4 
miles  north  of  Utica  and  at  elevation  about  700  feet  above  tide. 
The  record  is  furnished  bv  the  Consolidated  Water  Co.  of  Utica. 

Data  for  1909  is  not  at  present  available. 

Graefenburg  Hydropiiysical  Station  near  Utica,  N.  Y. 

This  station  is  located  near  Graefenburg  reservoir,  near  Utica, 
about  4  miles  south  from  the  JMohawk  river,  and  at  altitude  1,100 
feet  above  tide.  This  station  was  established  in  1905  by  Robert 
E.  Horton  for  the  purpose  of  determining  the  relation  of  rain- 
fall, evaporation  and  ground  water  in  the  typical  soilfi  of  th«3 
Mohawk  valley.  The  station  was  maintained  in  cooperation  with 
the  U.  S.  Geological  Survey  preceding  ^lay  1,  1907,  when  it  was 
turned  over  to  this  Department.  A  detailed  description  of  the  sta- 
tion, together  with  the  records  preceding  1907,  may  be  found  i'n 
the  State  Engineer  s  Report  for  1906,  supplement,  pages  215-245 

The  records  for  1909  are  not  yet  available  for  publication. 

XiNE    Mile    Creek   at   Poweij/s   IjRidge,    near    Stittviixe, 

X.  Y. 

A  gaging  station  was  estii Wished  at  Powell's  bridge,  one  mile 
beJow  the  village  of  Stittville,  November  4,  1905,  by  C\  A.  Poole. 
Observations  of  the  stage  of  the  stream  are  taken  each  morning 
and  afternoon  by  Mr?.  Raymer  Powell,  from  a  weight-and-chain 
gage  attached  to  the  bottom  chord  on  the  down-str<am  side  of  the 
bridge. 
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Niii©  Afile  creek  drains  a  large  portion  of  the  territory  on  the 
north  side  of  the  Mohawk  river  between  Utica  and  Rome,  empty- 
ing into  the  latter  stream  near  Oriskany.  Its  channel  will  be  im- 
proved and  used  a^  a  feeder  for  the  diversion  of  watt-r  from  West 
Canada  creek  to  the  snmniit  level  of  the  improved  Erie  canal,  ac- 
cording to  present  plans.  The  drainage  area  above  the  station  is 
62.6  square  miles. 

A  gaging  station  was  maintained  at  this  point  by  the  V.  S.  Deep 
Watc-rways  Commission  dnrinc;  their  sun^ey  in  ISflS.  At  that 
time  there  was  a  dam  about  200  feet  below  the  bridge,  which  has 
since  been  destroyed,  leaving  the  flow  niiimpeded.  The  channel  is 
of  rock,  of  uniform  cross-section  and  straight  for  several  hniidreil 
feet  each  way  from  the  bridge,  and  the  cfjuditions  are  very  favor- 
able for  currcnt-mftcr  discharge  measurements,  which  are  made 
from  the  np-streaia  side  of  the  bridge. 

Mtan   Dailu  Bleraiirm  iif  Water-turfart  (Barge  Canal   Dalam)  i^f  Ninr  Mile  Crtet  near 


leofl. 

«!«.> 

1 

xv,&s,t 

I 

1 

87  488.22  483,9741 

iSlitll 

s 

4S4 

IT  484.42'«14 .27,41 

a2  4M.a2  4g4.22  4! 


.3Ii48S$; 

.lBl4S7.2i 

.samsi 


i2l4SI.22  484  33 
>7  481.37  4H  42 
12  484. S  484.47 

12  484.22  484.1; 


a  484. II  483  fd 
2|4Sl.i:  484.12 
S'4S«.07  4S4  2;! 


e.4M.12  484  22 
rT:484.ti  484  it 
B  484.23  484  22 
(3  484.22  484  22 
12  484.32  484  22 
11,484.87  484.11 
12.484.41  tS4.12 
17  484,47  484  II 
tQ  484.12  484. )2 
n7l48I.S7  484.12 
0!i484.4T  481  12 
02!484.S2  4«4  12 
ta:4B4.41  484  S 
«2l 484  12 


Qaqinq  op  Stbeams:  Mohawk  Riveb  Basiw. 
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Cvrrenl-meUr  Discharge  Measurements  of  Nine  Mile  Creek  near  StittviUe,  N.  Y. 


DATE. 


1900. 
Feb.  8.. 
Mar.  3 . . 
April  7.. 
April  15. . 
April  21.. 
May  26.. 
June  16. . 
July  14.. 
Sept.  27. . 
Nov.    3 . . 


Hydrographer. 


Gehring  and  Clark. . . 
Gehring  and  Patchke 

E.  C.  Niles 

J,  P.  Newton 

A.  T.  Clark 

Clark  and  Angus .... 

E.  C.  Niles 

J.  P.  Newton 

H.  A.  Gehring 

E.  C.  Niles 


Gage 

Area  of 

Mean 

height. 

section. 

velocity. 

Feet. 

Square 
feet. 

Ft.  per 
second. 

3.0 

100 

1.45 

3.0 

98.2 

1.63 

4.0 

180 

5.20 

3.7 

156 

3.89 

2.62 

83.6 

1.75 

2.3 

51.6 

0.595 

2.2 

45.1 

0.517 

1.98 

24.1 

0.212 

2.07 

35.2 

0.224 

2.13 

38.1 

0.472 

Dis- 
charge. 


Second- 
fect. 
145 
160 
936 
607 
146 
30.7 
23.3 
6.1 
7.9 
18.0 


Mohawk  River  below  State  Dam  at  Eome,  X.  Y. 

A  staff  gage  with  painted  tonth-foot  marks  is  attached  to  the 
down-stream  end  of  the  right-hand  abutment  of  the  State  feeder 
dam  at  Rome.    Readings  are  taken  each  morning  by  John  Phillips. 

Mean  Daily  Elevation  of  Water-surface  {Barge  Canal  Datum)  of  Mohawk  River  below  State 

Dam  at  Rome,  A'.  Y. 


DAY. 


1909. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Jan. 


429 
'428 
429 
429 
429 
433 
434 
432 
430 
430 
430 
431 
430 
430 
431 
430 
430 
430 
430 
430 
430 
430 
431 
436 
436 
434 
432 
431 
431 
431 
431 


.06 
.96 
.06 
.06 
.26 
.96 
.46 
.46 
.46 
.46 
.46 
.46 


Feb.  Mar. 


431 
431 
431 
431 
431 
432 
434 
432 
431 
431 
431 
431 


.861431 
.86  430 
.36  431 
.86  430 
.16  430 
.26  430 


.46  429 
.46  429 
.26429 
.06  429 
.06  429 
.86  429 
.46  429 
.46  429 
.06  429 
.26  429 
.26  430 
.46  429 
.06  429 


April. 


.16 
.26 
.26 
.16 
.26 
.46 
16 
.46 
.46 
.96 
.96 
.86 
.86 


430 
436 
436 
434 
432 
431 
434 
434 
432 
430 


.66 
.06 
.96 
.86 
.66 
.16 
.06 
.46 
.46 
.46 
.46 
.86 
.06 
.66 
.06 


429 
429 
429 
429 
429 
429 
429 
429 
429 
429 
429 
430 
431 
430 
429 
430 
429 
429 


46 
46 
66 
56 
46 
26 
46 
16 
06 
26 
26 
76 
46 
36 
16 
26 
16 


430 
430 


26 
66 


May. 


June. 


432 
431 


430.96  431 


431.46  430 
431.56  430 
432.76  429 
434.96429 
433.961429 
431.46,429 
430.461430 
429.96  431 
429.96  429 
431.161429 
436.66  429 
431.161429 
430.461428 
430.461429 
161430.66  429 
061430.46  429 
06  430.46  428 
06  430.36  42S 
16  430.761428 
06  430.16,428 
36  429.86  428 
26.429.76428 
46;429.86i428 


16 
76 
26 
96 
76 


429.661428 
430.16  428 
429.861428 


.01428 
.46  428 
.06  428 
.261428 
.06  429 
.76  430 
.86  429 
.86  428 
.66  428 
.46  428 
.46  429 
.96  429 
.66  428 
.66  426 
.061428 
.76:428 
.16,428 
.36  429 
.161429 
.66  428 
.66  428 
.66i428 
.46428 
.46  428 
.26  428 
.161428 
.06  428 
.16  428 
.46  428 


July. 


429.96 


428 
428 


.26 
.16 


428 


.16  428 
.061428 
.06  428 
.46  428 
.26,428 
.66  428 
.26*428 
.66:428 
.66  428 
.86  428. 
.26428. 
.06428 
.96  428 
.96  428. 
.96  428, 
.76  428. 
.76,428. 
.26  427. 
.26  427. 
.86  428. 
.86'427. 
.76427 
.66  428. 
.66428. 
.66  428. 
.56428. 
.66  428 
.06428 
.06  428 
16  427 
427. 


06 
06 
06 
06 
26 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 


Aug. 


427 
427 
427 
427 
427 
427 
427 
427 
427 
427 
427 
427 
427 
427. 
427 
427 
428. 


96  428 
96428 


06 
96 
96 
06 
86 
96 
86 
46 
06 
06 
96 
96 


428 
428 
428 
428 
428 
428 
428 
428 
428 
428 
427 
427 


96 
96 
96 
96 
96 
96 
96 
96 
96 
96 
96 
96 
96 
96 
96 
96 
86 
56 
66 
66 
66 
46 
26 
26 
16 
26 
16 
16 
06 


Sept 


427 
427 
627 
427 
428 
428 
428 
427 
427 
427 
427 
427 
427 
427 
427 
427 
427 
427 
427 
427 
427 
427 
427 
427 
427 
427 
427 
427 
427 


Oct.     Not.  ,  Dec. 


,96  427 
,96  427 
.96  427 
96  427 
46427 
26  427 
06  427, 


96  428 
96428 
96'428 
96428 
96  428 
96  428 


96 
96 
96 


427 
427 
427 


96 
96 


.06 
.06 
.06 
.06 
.06 
.26 
.26 


429.16 
429.16 
428.86 
428.76 

428.86 
428.86 
428.76 


428 

428.26  429.66 


96  427 
96  427 
96  427 


96 
96 
96 
96 
96 
96 
96 
9) 
96 
96 
96 
96 
96 
96 
96 
96 


427 
427 
427 
427 
427 
427 
427 
427 
427 
429 
429 
428 
428 
428 
428 
428 


96  428 
96!  428 
96428 
961428 
961428 
96:428 
96  428 
96*428 
96  429 
96;  429 
96l428 
96,428 
96  429 
96  429 
16  430 
26430 
26429 
46428 
461429 
46428 
46429 


429.46 
429.46 
26  429.26 
16  428.86 
16  428.86 
.06  429.26 
429.66 
429.46 
,26,428.86 
.76  428.86 
,96  428.66 
,66428.66 
,76;428.76 
,96  428.76 
428.86 
428.86 


.66 
.46 


.06 
26 


26 
,06 


428.86 
428.76 
428.66 
86  428.66 


.46 
.46 
,26 


96  427 
96'..., 


96428 
427 


26 
96 


429 


86 
,66 


428.76 
428.76 
428.66 


Mohawk  River  above  State  Dam  at  Rome,  'N.  Y. 

A  vertical  gage  with  painted  tenth-foot  marks  is  attached  to  a 
large  elm  tree  in  the  entrance  to  the  Erie  canal  feeder  about  100 
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feet  iip-stroain  from  the  right-liHiid  end  of  the  State  dnm.  Read- 
ings are  taken  each  nioniiiifr  by  John  Phillips.  The  zero  of  the 
gage  is  at  elcvati'm  430.00, 

Current-nu'lcr  measurcmi'iits  vnte  made  during  1000  in  the 
feeder  at  the  liiirhway  hridfro  jnst  almve  the  State  dam  iis  shown  bv 
the  following  table,  !^[(a-nr^'1n(■llls  of  the  adjacent  Ori.*kanv 
feeder  and  of  the  Erie  canal  ea-t  of  Itonie  are  also  givin  in  the  ac- 
companying tables. 


Utan  Dailu  Khtt 


lia-m  -il  Itnmr, 


"annl  nntum)  of  ilokatrk  Itivr. 


im.         I       I 

i 1431. 60  433, no  1 

2 431  50  433.004 

3. 431 ,70  432  .mi 

4 431.60  431  804 

5 431.80  43!,S)4 

^'.'.'.'.'.'.'.'.'.'.'..'.'.'.''.'.^?:7.fo*3^.wi 
t'.'.'.. '.'.'.'..'..'...'.'.'..  m.oatii.oo 

10 ..,433  00  433" 

11 433  00  432 

12 ,434, 00432, to 

13 43350432.40 

14 .,4:a. 501432. 30 

15 431.0O'432.» 

16 433. 50' 4X1. n 

IT 4a.<»432.3a 

IK iSD.OO  431.40 

le 4a.0O43i.IO 

20 4  3  00  437.10 

21 433  00'j3S,fflO 

22 433.00,436.00 

23 43*. 00433, SO 

24 43».00'433.SO 

25 43«. 70  4311,00 

2I> 435,20436,00 

27 431. KO  4,33, tiO 

2K 431, 40432,00 

20 431.00' 

30 433,00 

^' .■''"■'*'l 


Dfl432.70i434.50i; 

D0  433,]o'i34.aai: 

20  133.40  133.601; 

10  434.10  432, mi: 

DO  434.10  132.60  i: 


431,90132.80 

432.80132.30 

432,30  132.30 

.40  432,00133.50 

"132  00137.10 


3a4U.7Din.»0 


131.70  431.80 


132.00  432.40 


20  433.20 

20  432.00 

00  431.60 
00  432.00 
00131.40 
20  431.30 
10131.80 
SO  431 .60 
70  431.40 

90  431150 
70  431.50 
00  431.60 
to  431.60 
40  431.60 
40:491.50 
30  431.40 
80,431.40 
6OI43I.5O 
40:431.50 
..  t3I.«) 


r  liiKhiirw  -W^'i 


1  Erie  Canal  Feeder  at  Rome, 


D.\Ti-:. 

nyilrwrniilier. 

i,;k. 

Areaol 

veloritj. 

charge. 

l!il». 

10;  65 

1: 

135 

Vi 

/M. 

"S-:::;:;::;;;:;;;;;;;;; 

;i , 

Below  relerence  poliil. 


Gaging  of  Stke.\ms:  Mohawk  River  Basin. 
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Current-meter  Discharge  MeasuremnUs  of  Oriskany  Feeder  at  OrUkany,  N. 

Y. 

DATE. 

Hydrographer. 

Meter 
number. 

Area  of 
.section. 

Mean 
velocity. 

Dis- 
charge. 

1909. 
Mav    12 

E.  C.  Nile.s 

462 
559 
559 

Square 

feet. 

71.0 

81.0 

84.5 

Ft.  per 

second. 

1.93 

2.70 

0.755 

Second- 
feet. 
137 

May    28.. 
Aug.    17.. 

Clai'k  and  Angus 

219 

J.  P.  Newton 

63.8 

DATE. 


1909. 
May  28 . 
Aug.    17 


Current-meter  Discharge  Measurements  of  Erie  Canal  East  of  Rome,  N".  Y. 


Hydrographer. 


Meter 
number. 


Clark  and  Angus, 
J.  P.  Newton 


Area  of 
.section. 


Square 
feet. 
559  391 

559   I         386 


Mean 


Dis- 


velocity,    charge. 


Ft.  per 

second. 

0.473 

0.388 


Second- 
feet. 
185 
13S 


MoirvAVK  Ktvek  at  Eloyd  Avenue,  Rome,  X.  Y. 

A  box-and-chain  gage  was  ercot(d  by  K.  F.  Weeks,  of  this  De- 
partment, at  Riverside  bridge  crossing  JMohawk  river  near  Rome, 
July  9,  1907.  The  gage  is  attached  to  the  np-stream  hand-rail 
near  the  left-hand  end  of  the  bridge.  The  gage  reads  from  zero  to 
7.5  feet.  The  standard  chain  leno:th  is  18.98  feet  and  the  eleva- 
tion  of  water-surface,  when  the  gage  reads  zxro,  is  445.16.  Read- 
ings are  taken  each  moniing  and  afternoon  by  G.  G.  Williams. 
A  bench-mark  located  at  the  junction  of  the  up-stream  wing  wall 
and  left-hand  abutment  is  at  elevation  400.80.  The  channel  is 
straight  for  some  distance  up-stream  and  down-stream  from  the 
bridge.  Current-meter  measurments  are  made  on  the  down- 
stream side,  the  initial  point  being  the  face  of  the  right-hand  abut- 
ment. A  crude  dam  or  barrier  of  boulders  has  been  placed  across 
the  stream  a  few  hundred  feft  down-stream  for  the  purpose  of 
raising  the  .water-level  to  produce  an  ice  pond. 


Keport  op  State  Enoihber. 


DAY. 

J».     Ftb. 

Vu. 

lOOt. 

U  .26  446.7 
M  .08  446.7 
44  .86  446.M 
44S.M  448.48 
448 .08  4». 21 
44  .M447.M 

446.tS 

,.44T.8l>447.)Mi447.l1 

..'447.S4+48.ie 

.t447.1S447.2t 
,.+J7.06*47.7> 
.. 144(1.91  447 ,» 
..447.11  447. H 


. '447.38  4S0.Vlt  446. 7e 


.  450.51  44».21'446.9« 


. .  447.31447.16.447.51 


Cumnl-inrtiT  Ditcharge  Ufotum 


:  Bridge,  Hemt,  H.  ¥. 


DATE. 

Hj-dronrapher. 

a. 

Areaol 

wcllon. 

vel^?y. 

A. 

«ri7. 

Cl.rk.ndAn«u. 

Feel. 
68 

;8s 

303 
373 

Ft  per 

wtond. 

'^;, 

K-C.Nite 

0 
0 

61 

iioi:  t: 

^-''-^"'^ 

Mohawk  Kivek  bki,ow  Dam  at  Riik;e  Mit-ls  neae  Rome,  N.  Y. 
Eidge  ilills  is  located  on  Jlohawk  river  two  miles  north  of 
Eome,  N,  Y.  The  dam  and  watoi'-iwwer  are  utilized  in  conjunc- 
tion with  the  Municipal  Water  Works  Pimiping  Station.  The 
gage  was  established  at  the  lower  line  of  the  city  property  May  3, 
1904.  The  gage  is  a  vertical  staff  attached  to  a  tree  on  the  right- 
hand  bank  of  the  Mohawk  river  oue-third  mile  below  the  dam. 
The  gage  zero  is  at  elevation  454.79.  A  reading  is  taken  each 
morning  by  Daniel  Brown. 


Gaging  of  Streams:  Mohawk  Eivee  Basix. 


M  appearing  in  Slate  Engineer's  report  tor  IMS,  which  is  referred 
not  Datum)  of  Mohaalc  Rircr  bctoio  Dam 
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Mohawk  Eiver  above  Da^i:  at  Ridge  Mills  near  Home,  iN".  Y. 

The  gage  is  attached  to  the  up-stream  face  of  the  left-hand  abut- 
ment of  the  dam.  The  zero  mark  was  at  elevation  464.63  preced- 
ing January  22,  1907,  and  at  elevation  465.00  after  that  date. 
Headings  are  taken  each  morning  by  Dani(  1  Brown.  The  stage  of 
the  stream  above  the  dam  is  affected  bv  diversion  to  the  turbines 
in  the  adjacent  pumping  station.  Black  River  canal  runs  parallel 
to  Mohawk  river  at  this  point.  Current-meter  measurements,  to 
determine  the  volume  of  flow  in  the  canal,  are  shown  in  the  accom- 
panying table. 

Mean  Daily  Elevation  of  Water-surface  (Barge  Canal  Datum)  of  Mohawk  River  above  Da 

at  Ridge  Mills  near  Rome,  X.   Y.  '' 


DAY. 


1909. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Jan. 


466 
466 
466 
466 
466 
468 
467 
466 
466 
466 
466 
466 
466 
466 
466 
466 
466 
466 
465 
466 
466 
466 
466 
468 
46S 
467 
466 
466 
466 
466 
466 


Feb. 


.00 

.00 

.00 

.00 

.00 

.30 

.20 

.60 

.40 

.30 

.30 

.30 

.10 

.10 

.20 

.10 

.10; 

.20 

.80 

.00 

.00 

.20, 

.601 

.60' 

.20 

.20 

.80: 

.30 
.40 
.10, 
.00 


liar.    April. 


465.80  466.10 
466.00,466.20 
466.001466.50 
466.00  466.40 
466.10,466.00 
467.00l466.10 
467.10  466.10 
466.80i466.10 
466.70'466.00 
466.10;466.10 
466.60  466.80 
466.30  466.40 
466.30|466.30 
466.401466.20 
466.40  466.10 
466.201466.10 
466.20'466.10 
466.10  466.00 
466.10  465.90 
468.00  466.00 
467.40  465.90 


467.00 
467.30 


May. 


467 
467 


June.    Ji  ly. 


467.50  466 


467.50 

467.80 

468.30 

469.50 

468.60 

,467.50 

'467.60 

466.50 

1466.60 

467.60|466 

469.60  466 

467.601466 

467.10  466 


466 
466 
466 
466 
466 
466 
466 
467 
466 


.10,466.00 
.60  465.70 
.90466.00 
.90,466.00 
.501466.70 
.40  466.90 
.50|466.30 
.50466.20 
.40,466.30 
.70  466.40 
.60  466.30 
.70466.30 
.401466.30 
.40  466.20 


Aug.     Sept. 


Oct 


465.90 

465.90 

466.00 

465.80 

465.80 

465.80 

465.80 

465.70 

465.701465 

465.70  465 

466.80,465 

466.701465 

466.80!465 

465.90  466 


465. 
465. 
466. 
465. 
465. 
465, 
465 
466. 


466 
466 


466.90 
466.40 


466.00 
466.00 


467.10 
467.70 
467.10  466 
467.001466 
466.70'466 
467.40  466 


.20 
.50 
.50 


466.50,466.00 

467.80  467.20 

467.001467.50 

466. 50 '466. 90 

466.30  466.50 

467.00 

466.80 

!466.50 


466 
466 


466.90 
466.50, 
466.40*466 
466.50:465 


466.20 
466.00 
466.00 
.30,466.50 
.20,466.30 
.20|466.20 
.00;466.00 
00  466.00 
.001466.00 
00  466.00 


466 
466 
466 


00 
90 


466.40 
467.00 
466.40 
466.40 


465 
466 
466 
466 
466 


466.C0 

466.00 

90.466.00 

001466.80 

00'466.00 

.00466.00 

.90 


466.90 
466.90 
465.90 
465.90;466 
466.001465 
466.00  465 
465.90  465 
466.90  466 
466.00|465 
466.30'465 
466.30  466 
466.00  466 
466.00  465 
466.90!465 


80465.40,465 
80  466.50  465 
80,465.10l465 
70  466.10,465 
70  466.00  465 
40,466.00'465 
50  466.80,465 
50:466.00  465 
80,466.00465 
70  465.50  466 
70  465.10  465 
001465.10,465 
30  465.20  465 
00  465.00  465 
30  465.50  465 
00  465.10  465 
00,465.20  466 
00  465.00  466 
80  465.30  466 
70,465.70  466 
50.466.10  465 
301465.60  466 


Not.     Dec, 


465.80  465.90 
466.80,466.50 
466,80  465.80 
465.80,465.70 
465.90  465.70 
465.90  466.70 
4^5.80  465.60 
466.80  466.60 
466.10  465.30 
465.90  465.60 
465.90  466.50 
465.80  465.00 


50  465 
901466 
.40!465 
70,465 
70  465 
30,465 


00  466 
.70  466 
60  466 
40  466 
30  466 
00  466 


465.90;465.30,465.00  465 
465.90  465.60  465.60  465 
465.80  465.40 466 


80 

80 

80 

80 

60 

80 

.70 

30 

70 

.60 

.60 

.90 

.80 

.70 

.70 

40 

.00 

.00  466.40 

.10,466.30 

00|466.10 

804t6.20 

.30,466.40 

30'466.7O 

10  466.40 

10{466.10 

00  466.10 

00  466.80 

00!465.90 

.80  466.60 

90  466.20 

80' 


466.80 
465.80 
465.80 
466.00 


465.50 
465.80 
465.90 
465.80 


466.70  465.80 
465.50 
465.50 
465.70 
466.70 
465.60 
466.80 
465.70 
465.70 
466.80 
465.60 
465.60 
465.60 
465.00 
465.40 
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Current-meter  Discharge  Measurements  of  Black  River  Canal  at  Ridge  Mills  near  Rome.  X.  Y 


DATE. 


1909. 
June   IS 
Aug. 
Aug. 
Sept. 
Nov. 


11. 

18. 

28. 

5. 


Hydrographer. 


E.  C.  Niles 

Clark  and  Angus 
J.  P.  Newton. . . . 
H,  A.  Gehring. . . 
E.  C.  Niles 


(tage 

Area  of 

Mean 

height. a 

section. 

velocity. 

Square 
feet. 

Ft.  per 

Feet. 

second. 

9.80 

158 

0.747 

10.00 

150 

0.567 

9.90 

159 

0.620 

9.75 

151 

0.768 

10.00 

152 

0.730 

Dis- 
charge. 


Seeond- 
feet. 
118 
85 

98.6 
116 
111 


a  Reference  point. 
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Mohawk  River  near  Lock  No.  7  below  Delta,  N.  Y. 

A  current-meter  gaging  station  was  established  at  the  highway 
bridge  over  the  Mohawk  river  just  below  Lock  No.  7,  Black  River 
canal,  and  about  two  miles  below  Delta,  August  20,  1905,  by  C.  A. 
Poole.  The  gage  is  a  vertical  board,  graduated  to  feet  and  tenths, 
and  is  secured  to  the  south  wing  of  the  east  abutment  of  bridge 
with  its  zero  at  elevation  479.0  Observations  of  the  stage  of  the 
stream  are  taken  each  morning  and  evening  by  Fred  Miller. 

During  ordinary  stages  of  the  river,  discharge  measurements 
have  been  made  from  the  bridge,  which  consists  of  one  span  of 
101.6  feet.  In  low  water  the  measurements  are  made  by  fording 
the  stream  about  1,000  feet  above  the  bridge,  where  there  is  a 
straight  channel  of  uniform  cross-section.  The  channel  at  the 
bridge  is  of  gravel  and  of  uniform  section  directly  under  the 
bridge,  but  there  is  a  small  island  about  150  feet  up-stream,  which 
affects  the  flow  during  the  low  stages. 

The  yield  of  the  watershed  above  this  point  is  influenced  con- 
siderably by  the  Black  River  canal,  which  receives  its  initial  sup- 
ply from  the  Black  river  watershed  and  an  additional  supply  from 
the  Mohawk  river  at  Delta.     The  diversion  at  Delta  is  in  some 

measure  counterbalanced  by  the  water  which  returns  to  the  river 

I, 

from  seepage  through  the  canal  banks  and  flow  over  \vaste-weirs. 


Kepokt  op  State  Exginekk. 


(I  Dilum)  of  Miihan 


».ED,4S0.a 
93.001180,31 
93.T0'483.i: 
SI.TS4S2.1i 
W.90  ISl  .21 


MoilA\4K  KlVKIt  ItKLOW  DaM  AT  DeLTA,   X,   Y. 

A  vertical  staff  gage  was  erected  on  tbe  down-stream  end  of  the 
feed  mill  on  the  left-hand  bank  of  the  Mohawk  river  below  dam 
at  Delta,  May  3,  li)0+.  The  gage  is  divided  to  feet  and  tenths 
by  coppered  stajiles  and  reads  from  zero  to  nine  feet.  Readings 
of  this  gage  and  also  of  the  gage  alwve  the  dam  are  taken  each 
morning  by  E.  A.  Evan?,  The  zero  mark  of  the  gage  below  the 
dam  is  at  elevation  502.00. 


Gaging  of  Streams:  Mohawk  Kivee  Basin.         491 

Mean  Daily  Elevalian  of  Wairr-mr/iKt  (BarQt  Canal  Dalam)  of  Moftou*  Riwr  btlom  Dam 


il  Drlta.  S\   Y. 


April.  I -Mar.    June.    J 


iS.eO.SM. 

IS. 10  aw 

IS. 30:503. 

w.aosoa. 

«.10  303. 
Ifl.30  903. 

H.wioa. 

M. 30  903. 
H. 00  SOS. 
)3.80Sa3. 
IS.30U3. 
».05SO3. 
)5.30  9O3. 
11.40  S03. 

M.Eoaos. 

hl.30i5U3. 


10  5O2.»: 
OOiHK.TC 
SOlSM.SC 
WISH.OI 
.80!S03.0( 
30  9)3. U 

soiaw.oc 

e0  503.1( 

aows.K 

10  903.2C 
10  903. DC 

.90  9IR.8C 
4DS02.7C 

.«S03.7( 


b      I04,70|SOa. 


.00  503.a( 
.9U503,0t 

.wstn.n: 

.30  902,« 
.»902.« 
W'SM.Tt 

loiios.oc 
aoisH.st 

.85  302. a 


Mohawk  Kiver  AnovE  1!)as[  at  Delta,  X,  Y. 
The  gage  above  the  dam  wa?  established  ilaj'  3,  1904.  The  gage 
18  attached  to  the  face  of  the  left-hand  abutment.  It  is  subdivided 
to  tenths  of  feet  by  TOpi)erc<1  staples  and  roads  from  0  feet  to  9 
feet.  The  flow  of  the  stream  is  utilized  in  the  adjacent  milts  and 
in  addition  diversion  is  made  to  the  Jilack  Rivor  canal  during  the 
navigation  season  through  the  Delta  feeder.  The  zero  mark  of  the 
gage  above  the  dam  is  at  elevation  507.63.  The  crest  of  the  dam. 
ie  at  elevation  about  509,4. 
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Mean  Daily  Elevation  of  Water-surface  (Barge  Canal  Datum)  of  Mohawk  River  above  Dam 

at  DeUa,  N.  Y. 


DAY. 


Jan.  i  Feb.  |  Mar. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

0. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
.26. 
26. 
27. 
28. 
29. 
30. 
31. 


1909. 


509.38> 
509.83 
509.33 
609.33 
510.03 
510.83 
510.13 
509.83 
.509.63 
509.43 
509.43 
509.23 
509.13 
509.33 
509.33 
509.33 
509.33 
509.33 
509.13 
509.23 
509.33 
509.33 
509.63 
510.73 
510.43 
510.03 
509.83 
509.53 
509.43 
509.43 
509.43 


April. 


May. 


509.33  509.43  510 
509.43  509.43  509 
509.43;509.63'510 
509.43,509.43  510 
509.43  509.33  509 
510.48|509.43  510 
510.33  509.33  511 
509.83  509.23  510 
509.53  509.23  510 
509.63  509.33  509 
509.83  509.63  509 
509.53  509.43  509 
509.43  509.43  509 
509.53  509.33  511 
509.63  509.33  510 
.509.43  509.23  511 
509.43  509.23  510 
509.43  509.23  509 
509.33  509.23  509 
510.63  509.23  509 
510.23  509.13  509 
510.03  508.23  510 
509.53  509.33  509 
510.:8  509.:3  50} 
510.43  510.48  509 
510.03  510.13  509 
509.73  509.73  509 
509.53  509.63  509 

509.73509 

509.63  510 

,509.53  ... 


June. 


500 
500 
609 
500 
510 
509 
509 
509 


I 
.08;510.43 
.93  509.93 
.381509.83 
.13509.83 
.73  509.63 
.63  509.53 
.43  500.73 
.53  509.63 
.13  509.53;509 
.83  509.73'509 
.83  510.23  509 
.63  509.63  509 
.83  509.53{509 
.73  509.43  509 
.33  509.43,509 
.03  509.63509 
.13,509.53  509 
.93'509.53|509 
.93  509.43  509 
.93  .509.33509 
.63  509.33,509 
.23,509.331509 
.73  509.33  509 
.63  509.3-1509 


.13 
.13 
.13 
.13 
.13 
.63 
.43 
.43 
.43 
.33 
.43 
.33 
.33 
.33 
.23 
.23 
.13 
.63 
.33 
.23 
.13 
.23 
.23 


July.     Aug.    Sept 


OL 


509.23 
509.23 
509.131 
509.23 
509.131 
509.13 
509.03 
509.03 
509.03 
509.13 
509.13 
509.13 
509.13 
509.03 
509.03' 
509.03 
509.03 
509.03 
500.03 
509.13 
509.03 
508.93 
509.53 


53509 
53  509 
43509 
83,509 
43  509 
08  509.23 
..509.13 


33509.23 
23 
13 
03 
23 
23 


3  509.63 


13 
03 
33 
13 


509. 
509. 
509. 
509. 
509. 


509.33 
509.23 
509.23 
509.13 
509.13 
509.13 
509.03 


509.031508 
509.03,506 
509.03|508 
506.63'506 
506.73|509 
508.73|509 

508.93I508 

509.03  508 
508.63  506 
508.53  508 
506.63  508 
508.63  508 
506.33  509 
508.83  509 
509.33  309 
509.03  509 
509.13  509 
509.13609 
509.13  508 
508.73  508 
508.83  506 
508.63  509 
506.63  509 
508.63  609 
508.83i509 
506.73  509 
508.63  509 
508.93  509 
506.83  509 
508.83... 


.93 
.83 


509 
509 


Nor. 


Dee. 


.73:509 

.931509 

.23J509 

.13  508 

.03  509 

.63,509 

.83'509 

.73  509 

.00 1 509 

.93  509 

.93,509 

.03  509 

.03,509. 

.23'509. 

.03  509. 

.03,509 

.03  509 

.93'509 

.93,509. 

.83i509 

.03  509 

.23  509 

.13509. 

.03  509. 

.031509. 

.03  509 

.03,509 

.23'509. 

...509. 


.13  500.23  509.23 
.13  509.13  509.23 
.13  509.23  509.13 
.131509.231500.13 
.13  500.13'509.13 
.931509.23,509.13 
.03  509.23  309.13 
.13  509.13  S09.13 
.031509.33,509.13 
.03  509.23  509.13 
.03  509.23,509.13 
.23'509.13'509.13 
.13:509.13509.13 
.13|509.23  500.13 
13:509.23,509.23 
13  509.43'500.23 
43'509.83  509.23 
23,509.53  509.23 
33  509.43;500.13 
23509.33  509.13 
231509.43  509.13 
43'509.53  500.13 
53  509.93i509.13 
509.53,509.13 
S09.23|509.18 
509.43,500.13 
509.23i500.13 
509.23  509.03 
509.63  500.03 
500.43  506.63 
509.03 


33 
23 
23 
23 
23 
23 
23 
23 


UPPER  HUDSON  RIVER  DRAINAGE  BASIN. 

Description. 

Upper  Hudson  river  coinprisos  the  drainage  basin  above  tide- 
water influence  at  Trov  and  also  above  the  mouth  of  Mohawk 
river  at  Waterford. 

The  head-water  region  is  mountainous  in  character,  in  general 
heavily  wooded,  and  dotted  with  numerous  lakes  and  ponds.  The 
rocks,  belonging  to  the  oldest  formation  and  mainly  granito,  are 
either  l)are  or  covered  with  only  a  layer  of  spruce  duff,  humus 
and  forest  litter.  The  river  emerges  from  the  mountain  region 
a  few  mik  s  west  of  Glciis  Falls,  and  thence  to  Troy  the  topography 
is  moderately  rolling  and  the  surface  soil  is  chiefly  sand. 

The  fall  in  the  upper  jmrtion  of  the  course  is  very  rapid, 
amounting  to  about  64  fc  et  i)er  mile  from  Lake  Tear-of-the-Clouda 
to  North  creek,  a  distance  of  about  52  miles.  From  the  mouth  of 
North  creek  to  the  mouth  of  the  Sacandaga  the  descent  is  nearly 
14  feet  per  mile,  distributed  among  rapids  which  diminish  in 
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frequency  as  the  Sacandaga  is  approached.  In  the  succeeding  26 
miles  to  Fort  Edward  the  river  descends  418  feet  more,  but  of  this 
175  feet  is  comprised  within  the  three  abrupt  pitches  at  Palmer, 
Glens  and  Bakers  falls,  while  most  of  the  remainder  occurs  in 
the  rapids  between  Jessups  Landing  and  the  oxbow  above  Glens 
Falls.  Between  Glens  Falls  and  Troy  nearly  the  entire  fall  of  the 
river  is  utilized  for  the  development  of  water-power. 

The  flow  of  the  upper  Hudson  is  controlled  to  some  extent 
during  the  dry  season  by  the  use  of  Indian  lake  storage  reservoir, 
and  the  facilities  for  stora2;e  works  in  this  part  of  the  basin  are 
unsurpassed.  The  entire  region  is  dotted  with  ponds  and  lakes, 
many  of  them  of  large  size  and  fed  from  extensive  di'ainage  areas. 
Saratoga  lake  sen-es  as  a  regulator  of  Fish  creek,  and  there  is  a 
small  reservoir  at  the  head  waters  of  the  Hcosic. 

Gaging  stations  have  been  maintained  on  the  upper  Hudson 
river  in  1909  at  various  stations  for  the  purpose  of  determining 
the  water-surface  elevation.  In  addition  records  arc  kept  at 
Mechanicville,  Fort  Edward  and  Corinth,  from  which  tlie  dis- 
charge is  determined. 

Hudson  River  below  State  Dam,  Troy,  IT.  Y. 

This  gage  was  established  January  19,  1903,  by  E.  A.  Lamb. 
The  present  gage  is  vertical  and  is  in  two  sections.  The  lower 
section,  reading  from  zero  to  13  feet,  is  attached  to  the  face  of  the 
wall  of  the  sloop  lock  at  the  left-hand,  or  Troy  end  of  the  dam. 
The  upper  section,  reading  from  13  to  21  feet!  is  painted  on  the 
down-stream  end  of  the  same  wall.  The  gages  are  below  the  lower 
miter  gates  and  are  on  the  side  of  the  lock  adjoining  the  timber 
crib  forming  the  dam  abutment.  A  third  section,  reading  from 
20  to  24:  feet,  is  attached  to  the  southwest  corner  of  Orr  &  Co.'s 
paper  mill.  The  gages  at  the  State  dam  at  Troy  are  maintained 
in  cooperation  with  the  U.  S.  Weather  Bureau.  The  readings 
are  taken  each  morning  and  afternoon  by  John  B.  Mackey.  Tlie 
zero  mark  of  the  gage  below  the  dam  is  at  elevation  0.084.  The 
gages  are  referred  to  a  bench-mark  consisting  of  a  copper  plug  in 
the  top  of  the  lock  wall  between  the  anchors  of  the  southwest  gate. 
Elevation  of  the  bench-mark  is  21.564,  Weather  Bureau  datum. 

The  water  level  is  affected  both  by  tides  and  by  the  flow  in 
the  river. 
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Mean  Daily  Elevation  of  Wa'er-surface  {Weather  Bureau  Datum)  of  Hudson  River  below 

State  Dam  at  Troy,  N.  Y. 


DAY. 

Jan. 

Feb. 

liar. 

April. 

Ifay. 

June. 

July. 

Aug. 

I 
Sept. 

Oct 

Nov. 

1 

Dec 

1009. 
1 

1.83 
2.08 
2.28 
2.33 
2.93 
3.03 
6.58 
7.08 
6.53 
6.33 
5.83 
5.53 
5.18 
5.08 
5.03 
4.93 
5.03 
4.83 
4.18 
3.83 
3.53 
3.93 
4.08 
5.03 
9.93 
11.38 
10.73 
9.63 
8.98 
8.08 
7.18 

5.63 

6.23 

6.83 

7.58 

7.33 

9.08 

10.83 

10.23 

9.58 

8.53 

8.08 

7.73 

7.33 

7.08 

7.78 

8.13 

8.63 

8.43 

8.48 

14.98 

19.58 

12.83 

11.38 

11.68 

11.23 

11.23 

11.08 

10.33 

9.28 

8.18 

8.98 

9.83 

12  08 

12.93 

11.83 

12.18 

11.93 

11.73 

10.68 

10.18 

9.58 

11.08 

11.83 

10.03 

9.38 

9.23 

9.33 

9.43 

9.33 

7.93 

8.38 

7.93 

7.68 

6.83 

5.33 

5.18 

4.53 

5.08, 

4.33 

4.88 

4.78 

4.83 
4.53 
5.28 
5.23 
4.83 
3.68 
4.13 
4.13 
4.23 
3.83 
4.08 
4.28 
3.73 
3.93 
4.03 
3.78 
3.93 
4.03 
4.13 
4.08 
4.43 
4.83 
4.13 
3.33 
3.18 
3.43 
3.63 
3.33 
3.53 
4.58 

3.83 
3.43 
3.33 
1.93 
2.73 
2.33 
2.83 
2.38 
2.53 
2.68 
3.38 
2.78 
2.93 
2.93 
3.43 
3.78 
3.83 
3.23 
3.03 
2.83 
2.93 
3.08 
2.9S 
3.18 
3.18 
3.53 
3.73 
3.43 
3.33 
2.93 
3.18 

3.33 
2.33 
2.13 
2.43 
2.63 
2.78 
3.28 
2.83 
3.18 
3.43 
3.43 
2.78 
2.68 
2.78 
3.38 
3.48 
3.38 
3.53 
3.33 
4.18 
4.98 
2.33 
2.43 
1.98 
2.53 
2.83 
2.93 
2.43 
2.83 
2.68 
2.83 
1 

3.18 
3.43 
3.08 
3.28 
3.43 
3.68 
3.18 
2.53 
2.93 
2.63 
3.33 
2.83 
2.68 
2.08 
2.58 
2.63 
2.68 
2.83 
3.08 
2.58 
3.58 
3.83 
3.33 
2.58 
2.83 
2.58 
2.83 
2.68 
2.38 
2.58 

3.33 
3.18 
3.33 
3.03 
3.08 
2.83 
2.68 
2.58 
2.53 
2.33 
2.18 
3.28 
3.58 
3.08 
2.33 
2.53 
2.33 
2.83 
2.98 
2.28 
2.58 
2.43 
2.28 
2.28 
2.58 
2.48 
2.68. 
2.93 
2.78 
2.68 
2.33 

2.53 

2.28 

2.68 

2.78 

2.73 

2.83 

2.38 

1.93 

2.68 

2.68 

2.43 

2.98 

2.48 

2.5S| 

3.08 

2.58 

2.58 

2.28 

2.88 

3.08 

2.28 

2.58 

2.63 

1.93' 

2.63 

2.68 

2.68 

2.28 

2.53 

2.68 

a 

2 

8.33;    8.83 
7.68     9.18 
6.33     8.83 
5.18     8.93 
5.68    11.43 
5.681  14.58 
5.28    16.83 
5.43    15.18 
5.18    14.83 
5.18'    8.93 
5.38'    9.33 
5.18     883 
5.38    11.28 
5.08'  15.88 
4.931  17.83 
5.381  16.83 
5.23    14.58 
4.78    14.03 
4.88'  13.83 
4.83    12.83 
5.33    13.18 
5.38    12.83 
5.33   11.93 
6.38'  11.03 
7.03     9.38 

a 

3 

a 

4 

a 

5 

a 

6 

a 

7 

a 

8 

a 

9 

a 

10 

a 

11 

a 

12 

2.83 

13 

3.53 

14 

3.18 

15 

2.53 

16..; 

2.93 

17 

3.33 

18 

3.03 

19:::::::: :... 

2.58 

20 

21 

22 

23 

2.08 
2.33 
2.43 
1.93 

24 

2.43 

25 

1.98 

26 

1.83 

27 

28 

7.33 
8.83 
8.83 
8.33 
8.13 

9.08 
8.93 

8.78 
8.83 

2.03 
1.78 

29 

1.78 

30 

1.83 

31 

1.33 

a  No  record. 


Hudson  Eiver  above  State  Dam,  Troy,  N.  Y. 

This  gage  was  established  November  15,  1904,  by  C.  A.  Poole, 
and  it  is  in  two  sections.  The  lower  portion,  reading  from  3  to 
12  feet,  is  attached  to  the  timber  crib  forming  the  left-hand  abut- 
ment of  the  dam.  •  The  gage  is  just  up-stream  from  the  sloop 
lock  on  the  canal  side  of  the  crib.  The  upper  section  of  the  gage, 
reading  from  12  to  16  feet,  is  attached  to  a  tree  growing  on  the 
earth  filling  of  the  timber  crib.  Elevatioii  of  water-surface,  when 
the  gage  reads  zero,  equals  9.444,  Weather  Bureau  datum.  The 
water-level  is  affected  both  by  the  volume  of  flow  and  by  the  use 
of  water  in  the  adjoining  mills. 


Gaging  of  Stbeams;    Ufi-er  Hudson  Basix,  495 

1  DaHn  EtevaHon  of  Waler-mr/iur  (WeallieT  Bureau  Datum)  of  Hwlion  River  abott 
Slair  Dam  at  Trou,  .V.    1'. 

DAY.  I  Jul  I  Fd>.  !  Mm.    April.  \  Uiy.  ;  June.    July.  |  Aug.    S;pt.     C  D»M 


.38   16 

J.a, 

*.i9   19 

^04 

.44 

itSJ 

IS.W 

14,  9 

3.84 

i" 

«!  : 

14.19 

a  No  record. 

Hudson  Kiveb  at  "Watekford,  N.  Y. 

Mean  Daily  Gage  Hcighl.  in  Fftl.  of  Hud-wa  Rieer  at  Wal-rlord.  N. 


May,     June,     Jul;,  i  Aue.  I 


1 

o 

9 

« 

> 

17' M 

3 

IT.  211 

•■J 

13,86.   14. 10 


b  For  record.  Jan.  I 


p.  and  Dec  27  t( 


,n  1  for  descrlptlOTi, 
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Mean  Daily  Gage  Height, 

in  Feet,  of  Hudson  River  at  Waterford,  N 

.  Y.a 

DAY. 

June. 

July. 

1... 

* 

1909. 

13  75 

2 

13  70 

3 

13  60 

4 

13  35 

6 

13  70 

6 

14.20 
15.40 
15.55 
15.25 
14.85 
14.70 
15.30 

a 
15.20 
15.20 
14.90 
14.85 
14.80 
14.80 
15.40 
15.20 
14.90 
14.75 
14.50 
14.30 
14.20 
14.10 
14.00 
13.95 
13.85 

13  95 

7 

13  85 

8 

13  75 

9 

13  60 

10 

13  60 

11 

12 

13 

14 

15 

16 - 

17.  . . 

18..; 

19 

20 

21 

22 

24.  .. 

25.  .  . 

26 

28 '. ! '...'.'.'..'.'..'.'.'..'.'.'.'.'.['.'.'.'.'.'. 

30..  . 

■ 

a  For  record,  Jan.  1,  to  June  5,  inclusive,  and  July  11  to  Dec.  31,  inclusive,  see  Fludson 
iver  at  Waterford,  page  441. 


Hudson  River  below  Dam  of  Hudson  River  Power  Co.,  Two 

Miles  below  Mechanicville,  N.  Y. 

This  gage  is  located  on  the  right-hand  bank  of  Hudson  river 
about  one-quarter  mile  down-stream  from  the  dam  of  the  Hudson 
River  Power  Co.  A  vertical  staff  gage  divided  decimally  from 
zero  to  16  feet  is  placed  within  a  square  wooden  well-curb  on  the 
stream  bank.  The  interior  of  the  well  communicates  freelv  with 
the  water  in  the  river  by  means  of  a  buried  pipe.  The  gage  was 
established  August  18,  1905,  by  this  Department,  and  readings 
are  taken  at  8  a.  m.  and  5  p.  m.  each  day  by  H.  C.  Tinker.  The 
zero  mark  of  the  gage  is  at  elevation  29.00. 
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Hem  Daily  Elevation  of  Walrr-turfacr  ( Bargt  Canai  DiUum)  of  l/udian  River  btlmc  Afudnm 
River  Pirwer  Co.'t  Dam  near  MecAanicviUt.  .V.   Y. 


Hudson  Eiveb  above  Dam  of  Huusox  ItiVKit  Power  Co.,  Two 
Milks  below  Meciiaxicvillk,  N.  Y, 

This  gflge  was  established  August  18,  1905,  by  this  Depart- 
ment, The  gage  is  a  vertical  staff  divJcJeil  to  feet  and  tenths  and 
reading  from  zero  t'l  16  feet.  It  is  attached  t')  the  up-stream 
face  of  the  river  wall  at  the  right-hand  end  of  the  line  of  waste- 
gates  forming  a  continuation  of  the  dam.  Eeadings  are  taken 
at  8  A.  it.  and  5  p.  m.  by  H.  C.  Tinker.  The  gage  zero  is  at 
elevation  43,00.  A  record  is  kept  in  the  adjoining  power-plant, 
showing  the  use  of  water  by  the  turbine  wheels,  and  also  the 
waste  over  the  dam,  through  gates,  etc. 

The  accompanying  tables  show  the  discharge  as  calculated  at 
the  power  plant.  The  dam  is  of  the  ogeo  type,  but  the  discharge 
is  calculated  by  the  East  Indian  Engineers'  formula  for  dams 
with  broad  crest 
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Mfon  Daity  EkviUion  of  Wahr-turfiKe  {Bargr  Canal  Datum)  of  Hudton  River  about  Hudton 
RittT  Power  Co/a  Dam  near  MecliameciUe.  \.   Y. 

DAT.  Ju.      F(b.     Uir.    April.    Ki  .     Db. 


0  U.SJ 
5   tt.l5 

0  wm 
a  n.K 
a  W.05 


S   51.35   4 
i.  50.20   5 


0   ttW 
0   KM 

:5I  to. 10 

■i;  «.35 
0,  w.os 


il/«in  Dailu  Ditckarge,  Second-fMl.  of  Hudion  River  a\  Huditm  River  Power  Co.'i  Dam  mar 


May,    June.    July. 


Gaoihg  of  STBE.4SIS:    Uppeh  Huuson  Basix,  499 

HcDeoN  EivEE  AT  ToLL  Bbidge,  Heciianicville,  X.  Y. 
A  gage  was  established  at  River  street  bridge,  llechanicville, 
August  16,  1905,  for  this  Department.  A  vertical  gage,  reading 
from  zero  to  15,5  feet,  is  attached  to  the  down-stream  end  of  the 
first  pier  from  the  right-hand  bank.  Headings  are  taken  by  W. 
E.  Downing  at  8  a.  sr,  and  5  p.  m.  The  gage  zero  is  at  eleva- 
tion 48.77.  During  low  water  the  water-surface  falls  below  the 
zero  mark  of  the  gage  at  times.  The  readings  of  the  low  stages 
of  the  stream  are  approximate  only, 

ilean  Daily  BUiialiiin  0/  iValer-mr/ace  (Birge  Canitl  Ditum)  of  Hnisan  Rieeral  Toll  Bridye 


HoDaoN  River  at  West  Virginia  Pulp  and  Papee  Co,'s  Mill, 
JIeciianicville,  N,  Y, 
A  record  of  the  flow  of  Iludson  river  at  llechanicvilie  has  been 
kept  at  the  Duncan  dam  since  December,  1S8S.  The  record  in- 
cludes two  daily  readings  of  the  depth  on  the  crest  of  the  dam, 
and  a  continuous  record  of  the  run  of  the  water-wheels  in  the 
adjoining  paper-mill.  The  accompanying  tables,  computed  by 
Mr.  R.  P,  BIoss,  the  engineer  of  the  West  Virginia  Pulp  and 
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Paper  Company,  show  the  daily  and  monthly  mean  flow  at  Me- 
chanicville. 

The  dam  at  ilet-hanicville  was  raised  during  1904,  a  concrete 
crest  and  apron  being  added,  so  that  the  dam  lias  now  a  rounded, 
or  ogee  cross-seotion.  A  discharge  ciir\'e  has  been  calculated, 
using  coefficients  of  discharge  derived  from  T'uited  States  Geo- 
logical Survey  experiments  on  mcdels  of  dams  of  ogee  cross-sec- 
tion. 

Water  carried  in  Champlain  canal,  which  parallels  Hudson 
river  from  Fort  Edward  to  Albany,  is  not  iiicliided  in  the  esti- 
mated discharge. 


«,„  A.,,,  I,,^.„,.  s.^^,,,.,^^^^. 

ft-,  r. 

■"•"" 

Pulp-and:Papn-  Co.', 

DAY. 

Mar.    April. 

May.     June. 

my. 

Aug, 

Sepl, 

IMS, 

■9 

i 

13 

i 
1 

1    .872    1.887 

!  ■Si  5:!!l 
!.:8lii  VM 
i;?!;^:S 

1 
,5241  7,24; 

,38! 

li 

!7«4 

■J 

;  5s 

ii 

i:2i3 

I'M 

1,526 

I'i 

11789 
1.341 

3!20S 

V]Si 

w, 

;•§ 

i:i26 

J 

M 

9'.bOA 

,V,i 

II 
II 

U;;:::::;:::::;::::: 

ii;i!l;i! 

1,684 

15 

1 

fi.298 

6.S2( 

t'-B 

1-^? 

i!:;:;;;;;;;;;:;;;:;; 

.108138.910 

30 

M:::;:::::;::::::::: 

Izei 

1    148; 

ill 

37,738 

|:| 

2!;  187 

1,482 

2S 

^0 

HuDsox  RivjKR  AT  E.  &,  i[.  E.  E.  Eridgb  above  JIecha>-ic- 

viixE,  K.  Y. 
This  gage  was  established  August  15,  1905,  by  this  Pepart- 
ment.     The  gage  consists  of  a  vertical  board  with  painted  tenth- 
foot  marks  reading  from  zero  to  16  feet,  and  is  attached  to  the 
down-stream  end  of  the  right-hand  pier  of  the  bridge.     The  gage 


Gaqtxc  of  Streams:    Upi-ek  Hlusos  Basin,  SOI 

datum  is  at  elevation  66,50,  and  the  gage  is  sHghtIv  inclined  to 
conform  with  the  hatter  of  the  pier.  Readings  are  taken  at 
7  A.  M.  and  5  p.  m.  by  W.  B.  Lehar.  The  gage  is  located  about 
two-lhirds  mile  upstream  from  the  Duncan  dam. 


Mean  Daiiif  EIrvalion  of  Waltr-tuT/acc  (Baroe  Canal  Datum)  a/  Huibon  Rhfr  al  B.  &  M. 
ll.  R.  Bndge  abott  \ftchamcnllt.  N.   Y. 

'■ 

All*.  1  Sqrt.     OeL  1  Not.     Dm. 

1                                                                                                         M 

6«.7o'  87.20'  67.70    87.1o'  87.30 

6S  ee.ss 

OO'  66. IJ  no.uui  67, M  n/.ua  in, 

70,  67.11  66. «  67.80  US. 20  87. 

10'  ea.35  86. M  67. 2s  61.70  ee 

m  65.00  67.9a  67.23  66.60  87. 

7S  67.80  66.60  67. «  85.85  67. 

60  67  55  67.00  66.30  65.85  67. 

20,  67. SO  66. OS  67.351  67.00  66. 


BO!  e7.4sl  67.00,  06. 8C 


eo;  aT.7S|  87.05    87,30  65.75 

2Si  68. 70'  67.251  66.40  -'  " 

10   67.85'  fl7.2S|  66.55 

7.80  67.53    66. 2S  66.(10 


HOOSIC  RIVER. 

DraCRIPTION. 

Hodsio  river  has  its  sources  on  the  we^t  slopL-  of  the  Hoosac 
mountains  in  Vermont  and  ilussachusetts.  Two  head  branches, 
one  flowing  southward,  the  other  northward  along  the  west  slope 
of  this  range,  unite  at  North  Adams,  Mass.,  and  the  stream  then 
flows  northwestwanl,  entering  the  Hudson  three  miles  nnrth  of 
Jleehanicville.  Above  Buskirk  the  drainage  basin  is  rugged  and 
precipitous,  the  distribution  of  tributaries  affording  rapid  con- 
centration of  the  run-off  from  the  stoep  roi'k  slopes.  The  ridges 
are  sparsely  wo,idcd.  The  soil  in  the  valleys  is  generally  firm  and 
tenacious.     The  general  elevation  of  the  valley  at  the  junction 
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of  the  head  waters  is  1,000  feet.  Numerous  dams^  affording 
power  for  textile,  agricultural  implement,  and  other  industries, 
are  scattered  throughout  the  length  of  the  stream  from  Xorth 
Adams  to  Schaghticoke.  The  drainage  basin  contains  no  im- 
portant lakes  and  l)ut  little  storage  in  reservoirs. 

Hoosic  River  at  Buskirk,  X.  Y. 

A  gaging  station  was  established  September  25,  1903,  at  the 
highway  bridge  in  Buskirk  village  by  Robert  E.  Ilorton,  for  the 
U.  S.  Geological  Survey,  by  which  it  has  since  been  maintained 
in  cooperation  with  this  Department.  The  channel  is  straight 
near  the  gaging  station.  The  banks  are  high  and  seldom  over- 
flow. .  The  current  is  exceptionally  smooth,  but  is  rather  slow 
during  low  wat(»r.  A  standard  chain  gage  is  attached  to  the 
covered  wooden  highway  bridge.  The  length  of  the  chain  is 
28.17  feet.  The  gage  is  read  twice  each  day  by  Bert  C.  Henry. 
A  bench-mark  is  located  on  the  up-stream  corner  of  the  left  abut- 
ment; elevation,  3G.03  feet  above  gage  datum. 

3Jeter  measurement's  made  during  1909  are  given  in  the  fol- 
lowing table : 

Current-meter  Discharge  ^fea8uremen^s  of  Hoosic  River  <U  Buskirk,  N.  Y. 


DATE. 

Hydrosraplier. 

Gage 
helglit. 

Width. 

Area  of 
;  section. 

I>i8- 
charge. 

1909. 
Jan.  22* 

D.  M.  Wood 

Feet. 
2.91 
2.94 
1.73 

Feel. 

126 

129 

52 

Square 

feet, 

462 

513 

57 

Second- 
feeL 

419 

Mar.  2 

I).  M.  Wood 

l.OSO 

Aug.  10 

C.  C.  Covert 

203 

*  Measurement  made  under  ice  conditions;  average  thickness  of  ice,  0.58  foot. 


Hoosic  KivER  AT  Eagle  Beidge,  N.  Y. 

A  gaging  station  was  established  on  Hocsic  river  at  Eagle 
Bridge,  December  11,  1908,  by  this  Department,  it  being  in- 
tended to  use  this  gage  whenever  possible  to  replace  the  former 
gaging  record  at  Buskirk,  which  is  now  subject  to  backwater  from 
the  Schenectady  Power  Co.'s  storage  dam,  recently  constructed  at 
Johnsonville. 


Gaging  of  Streams:    Upper  Hudson  Basin. 
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The  gage  is  of  the  box-and-chain  type  of  standard  form,  the 
scale  being  subdivided  to  feet  and  tenths  from  0  to  9  feet.  It  is 
attached  to  the  outer  side  of  the  hand-railing  of  the  bridge.  The 
length  of  the  chain  from  measuring  rivet  to  end  of  weight  is 
25.86  feet 

Readings  are  taken  at  7  a.  m.  and  6  p.  m.  each  day  by  H.  J. 
Speanburgh. 

Meter  measurements  made  during  1909  are  given  in  the  follow- 
ing table: 


\fean  Daily  Gage  Height,  in  Feet,  of  Hoosic  River  at  Eagle  Bridge,  N.  Y. 


DAY. 

Dec. 

1 

i9;)8. 

2 

3::::: : :.: 

4 

5 

6 

7 

8 

9 ; 

10 

11 

ol.lO 

12 

1.60 

13 

1.26 

14 

1.10 

16 

1.05 

16 

1.18- 

17 

1.25 

18 

1.45 

19 

1.25 

20 

0.90 

21 

0.90 

22 

0.95 

23 

1.10 

24 

1.30 

26 

1.05 

26 

1.40 

27 

1.15 

28. . . 

0.80 

29 

1.35 

30 

1.25 

31 

1.10 

•* * 

a  Gage  established  December  11,  1908. 
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Afean  Daily  Gage  Height,  in  Feet,  of  Hoosic  River  at  Eagle  Bridge,  X.  Y. 


DAY. 


1909. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Jan. 


1.50 
1.35 
1.40 
1.35 
1.85 
6.40 
3.50 
2.55 
2.35 
2.40 
2.20 
2.00 
2.20 
3.45 
3.65 
3.35 
3.15 
3.30 
3.45 
8.70 
3.70 
3.50 
3.55 
4.55 
4.15 
3.00 
2.55 
2.30 
2.05 
2.15 
1.85 


Feb. 


1.70 
1.85 
1.85 
1.80 
1.90 
3.90 
3.15 
2.55 


2 
2. 
2. 
2. 


05 
.30 
.65 
.20 
2.25 
2.30 
2.50 
2.40 
2.80 
2.25 
2.30 
12  40 
5.10 
3.80 
3.35 
4.75 
6.10 
3.75 
3.35 
3.00 


Mar. 


2.70 
2.75 


65 
45 
30 
25 
25 
25 
10 
00 
4.10 
2.95 
2.75 
2.55 
2.60 
2.40 
2.30 
2.10 
2.051 
2.15! 
1.95 
2.05 
1.95 
1.95 
2.65 
3.35 
3.05 
3.65 
3.70 
3.15 
3.00 


April.    Bfay 


3.15 
3.15 
3.40 
8.30 
3.15 
3.55 
5.30 
5.60 
4.15 
3.55 
3.20 


05 
25 
90 
40 
50 
65 
25 
4.20 
4.60 
3.75 
8.85 
3.60 
3.30 
3.15 
3.10 
2.90 
3.05 
3.15 
3.10 


3.05 
8.15 
3.25 
4.05 
3.70 
3.40 
3.45 
3.15 
3.05 
2.85 
2.75 
2.65 
2.50 
2.40 


30 
40 
70 
70 
50 
35 
2.25 
2.15 
2.20 
2.25 
2.10 
1.95 
1.85 
2.10 
2.35 
2.10 
1.95 


June. 


July. 


1.90 

1.80 

1.75 

1.80 

1.90 

2.15 

1.95 

1.80 

1.751 

1.651 

1.951 

1.95 

1.70 

2.00 

1.75 

1.75 

1.65 

3.35 

2.80 

2.25 

2.051 

1.95 

1.80 

1.80 

1.75 

1.55 

1.45 

1.351 

1.50 

1.40 


1.30 
1.30 
1.45 
1.45 
1.30 
1.25 
1.45 
1.40 


1 
1 
1 
0 
1 
1 
1 
1 
1 
1 


30 
15 
00 
95 
25 
20 
10 
00 
30 
00 


0.95 


1. 

1 

1, 

1 

1. 

1 

1. 

1 

1. 

0. 


Aug. 


0.85 
0.70 
1.10 
0.95 
1.65 
1.80 
1.35 
1.00 
1.00 
1.10 
1.15 
0.95 
1.05 
0.95 
0.70 
1.40 
2.30 


.201 
.10 
.05 
.06 
.10 
.05! 
.05 
.25, 
.15 
.90l 
0.95 
1.00 


Sept. 


0.80 
0.70 
0.85 
0.80 
0.70 
0.95 
0.70 
0.75 
0.75 
0.85 
0.90 
0.80 
1.00 
1.00 
0.85 
0.75 
0.75 


1.75 

1.05 

1.50 

0.40 

1  35 

0.70 

1.25 

0.70 

1.15 

0.70 

0.85 

0.75 

1.15 

0.80 

1.00 

1.15 

0.70 

0.80 

0.80 

1.05 

0.85 

2.40 

0.90 

2.60 

0.80 

1.80 

0.85 

Oct 


1.65 
1.35 
1.25 
1.25 
1.25 
1.15 
1.00 
1.05 
0.90 
0.60 
1.00 
0.95 
1.05 
1.00 
1.00 
1.10 
1.05 
1.15 
1.10 
1.00 
1.10 
1.15 
1.25 
1.20 
1.50 
1.50 
1.40 
1.25 
1.25 
1.25 
0.95 


Not. 


1.10 
1.20 
1.25 
1.25 
1.15 
1.10 
0.85 
1.15 
1.35 
1.25 
1.00 
1.10 
1.05 
0.95 
1.10 
1.15 
1.10 
1.15 
1.30 
1.20 

1.05; 

0.95 

1.151 

l.SO, 

1.30 

1.25 

1.30, 

1.15 

1.35 

1.50 


Dee. 


1.35 
1.S5 
1.35 
1.30 
1.00 
1.15 
1.30 
1.35 
1.25 
1.10 
1.25 
l.Oi 
1  30 
1.45 
1.65 
1.55 
1.30 
1.20 
1.20 
1.70 
2.00 
2.20 
1.95 
2.05 
2.05 
1.96 
2.06 
2.20 
2.15 
2.05 
2.00 


DATE. 


Current-meter  Measurements  of  Hoosic  Rirer  at  Eagle  Bridge,  X.   Y. 


Hydrographer. 


1909. 
July  5a. . 
Aug.  27ft. 


W.  C.  Hoyt 

Covert  and  Hoyt 


Gage 
height. 

Width. 

Area  of 
section. 

Dis- 
charge. 

Feet. 
1.30 
1.01 

Feet. 
139 
137 

Sqiuire 
feet. 
336 
290 

Second- 
fett. 
289 
153 

a  Gage  reader's  reading  at  Bu.skirk  for  thi.s  day,  1 .88. 
ft  Gage  reader's  reading  at  Buskirk  for  this  day,  6.20. 


IIoosic  River  at  IIoosick  Falls,  N.  Y. 

This  gai^e  was  estal.lished  April  3,  1004,  and  is  maintained 
by  this  Department  in  eooporation  Avith  the  U.  S.  Weather 
Burean.  The  gage,  which  is  vertical,  has  two  5-foot  steel  sections 
and  r^ads  from  -  5.0  to  +  5.0  feet,  and  is  attached  to  the  partition 
wall  of  the  head  gate  chamber  of  the  factory  of  Walter  A.  Wood 
&  Co.  at  the  left-hand  end  of  the  dam,  and  a  short  distance  up- 
stream from  the  crest  line.  Readings  are  taken  by  Sanford  L. 
Cluett  at  7  a.  m.  and  5  p.  m.  each  dav.  The  zero  mark  of  the 
gage  is  at  elevation  410.04,  B.  Sz  ^[.  R.  R.  datum.     It  is  referred 
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to  a  copper  plug  at  elevation  419.61,  B.  &  M.  K.  K.  datum,  in  the 
wall  coping  at  the  up-stream  side  of  the  head  gate  chamber.  In 
low  stages  of  the  stream  a  large  portion  of  the  flow  above  this 
dam  is  diverted  to  the  power-plant  and  there  is  no  direct  relation 
between  the  discharge  and  gage  reading  at  such  times. 


1. 

2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 

n. 

12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Mean  Daily  Gage  Height,  in  Feet,  of  Hoosic  River  at  Hoosick  Falls,  A'.  Y. 


DAY. 


1909. 


Jan. 

Feb. 

ICar. 

April. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

0.10 

0.25 

0.60 

0.80 

1.00 

0.30 

-0.15 

0.10 

1 
-1.65 -0.10 -0.15     0.10 

0.05 

0.30 

0.60 

0.75 

1.10 

0.20 

-0.25 

—1.95—0.20—0.70;    0.00—0.20 

0.10 

0.25 

0.55 

0.90 

0.90 

0.15 

-0.05 

-1.65  -0.20-0.15  -O.20i-0.45 

-0.20 

0.30 

0.50 

0.85 

1.25 

0.15 

0.20 

—1.45  —0.35-0. 60  -0.10—0.60 

0.10 

0.35 

0.40 

085 

1.00 

0.20 

0.15'    0.30 

0.15-0.05-0.50     0.10 

2.30 

1.15 

0.35 

1.10 

0.90 

0.45 

0.25-    0.40 

0.10—0.40     0.15'-0.85 

1.10 

1.00 

0.35 

1.90 

0.80 

0.30 

—0.05     0.05     0.15—0.95     O.IO;— 0.15 

0.75 

0.65 

0.35 

2.10 

0.75 

0.20 

-0.25     0.15     0.10-0.60-0.05     0.05 

0.55 

0.35 

0.35 

1.35 

0.65 

0.10 

-0.45-0.55 

0.10     0.10-0.40-0.10 

0.40 

0.35 

1.35 

1.05 

0.65 

0.10 

-0.15-1-90 

0.10     O.IO-O.2O1    0.05 

0.35 

0.90 

1.20 

0.85 

0.65 

0.25 

0.10,-1.35     0.15     0.60-0.60     0.10 

0.60 

0.60 

0  85 

0.90 

0.70 

0.25 

-1.75—1.10 

0.20     0.10—1.45-0.20 

0.10 

0.40 

0.85 

0.90 

0.50 

0.30 

—0.60—1.35 

0.20-0.75-0.10,-0.05 

0.15 

0.55 

0.85 

2.05 

0.45 

0.20 

-0.90-0.25 

0.20—0.50 

OlOi    0.20 

0.20 

0.65 

0.60 

2.75 

0.40 

0.15 

—0.55     0.15—0.50—0.90—0.451    0.20 

0.10 

0.60 

0.50 

1.95 

0.45 

0.20 

—0.90—1 .95  —0.20—0.55  —0.20  —0.10 

0.20 

0.45 

0.45 

1.45 

0.55 

-0.15 

—0.80.    0.15-0.75—0.95,-0.20—0.20 

0.10 

0.40 

0.35 

1.35 

0.60 

0.90 

0.15-    0.45— 0.96— 0.601—0.15 -0.65 

0.10 

0.45 

0.25 

1.20 

0.50 

0.75 

-0.20!    0.25     0.10 -0.40 ;— 0.05 -0-20 

0.05 

3.85 

0.35 

1.40 

0.60 

0.55 

—0.50,    0.15—0.85     0.05     0.00     0.06 

0.05 

1.70 

0.35 

1.00 

0.40 

0.45—1.10 

0.00-0.95-0.75     0.10-0.55 

0.15 

1.05 

0.30 

0.95 

0.40 

0.35-0.90 

0.15  —1.35  -0.15-0.05  -0.95 

0.30 

0.90 

0.20 

0.90 

0.45 

0.25  -0.701-0.35  -1.55  -0.70 

0.05-0.60 

1.45 

1.55 

0.20 

0.90 

0.40 

0.25 

-1.40:-O.75-0.30     O.ir. 

0.00—0.95 

1.20 

2.20 

0.55 

0.85 

0.35 

0.15 

0.15—0.95     0.20     0.15|    0.20     0.10 

0.85 

1.40 

1.15 

0.80 

0.25 

0.15 

—1.20,-1.20.    0.20-0.15     0.10;    0.10 

0.55 

1.10 

0.80 

0.70 

0.25 

0.15 

— 1.40'-0.60,    0.45-0.45     0.00-0.95 

0.35 

0.75 

0.90 

0.90 

0.25 

0.05 

-1.65-1.70     0.65-0.55     0.15 

—1.20 

0.35 

1.05 

0.85 

0.50 

—0.05 

-1.95     0.15!    0.75;    0.10;    0.10 

—1.45 

0.35 

0.75 

0.80 

0.45 

-0.10 

-1.70 -0.20:    0.35;    0.10,    0.10 

-0.85 

0.30 

0.75 

0.40 

-0.66 

-0.20 



0.15 



—1.20 

Hudson  River  bei.ow  Dam  at  Stiixwater,  X.  Y. 

A  gaging  station  was  established  on  the  Hudson  river  below 
the  dam  at  Stillwater,  July  15,  1909,  by  A.  T.  Clark  and  J.  M. 
Angus,  for  this  Department.  The  gage  consists  of  two  5-foot 
enameled  steel  sections,  reading  in  feet  and  tenths  from  zero  to 
10  feet,  and  is  fastened  to  a  10  x  10-inch  square  upright  timber 
back  of  the  grist-mill  of  A.  T.  Pack.  The  zero  mark  of  the  gage 
is  at  elevation  74.73,  Barge  canal  datum.  Readings  are  taken 
twice  each  day  by  Thos.  E.  Hickey. 
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Mean  Daily  Elevation  of  Water-mrface  (Barge  Canal  Datum)  of  Hudson  River  below  Dam  at 

Stillwater,  N,  Y. 


DAY. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1909. 
1 

75.73 
75.63 
75.73 
75.88 
75.73 
75.73 
75.63 
75.68 
75.63 
75.73 
75.73 
75.73 
75.73 
75.73 
75.68 
76.73 
75.83 
75.93 
75.93 
76.03 
76.13 
76.03 
76.03 
75.98 
75.93 
75.88 
75.93 
75.83 
75.73 
75.68 
76.63 

75.73 
76.73 
75.88 
75.93 
75.83 
75.73 
75.63 
75.63 
75.83 
75.83 

75.88 
75.83 
75.78 
75.88 
75.88 
75.93 
75.83 

76.68 
75.83 
76.73 
75.73 
75.68 
75.63 
7.«k  6.^ 

75.03 

2 

75.03 

3 

76.03 

4 

75.03 

5 

75.83 

6 

75.83 

7 

75.83 

8 

75.78    7S  73 

75.83 

9 

75.73 
75.73 

75.73 

75  S3 

10 

75.83    75.83 

11 

75.93 

75.73 

75  83 

75.73 

12 

75.83 
75.78 
75.83 

75.73'   75.78 

75.63 

13 

76.63 

75.73 

75.68 

14 

• 

a 

75.63,  75.83 

15 

75.68 

a 

75.73    76.03 

16 

17 

18 

19 

20 

21 

22 

23 

75.63 
75.58 
75.58 
75.58 
76.68 
75.73 
75.93 
76.03 
75.93 
75.88 
75.83 
75.98 
75.88 
75.88 
75.98 
75.83 

75.78       a 
75.83       a 
75.78,      a 
75.831      o 
75.78       a 
75.68    76.63 
75.681  75.68 
75.68;  75.63 
75.731  75.63 
75.88    75  63 

75.73 
75.68 
75.63 
75.68 
75.73 
75.73 
75.73 
75.83 
75.73 
75.73 
76.73 
75.83 
75.88 
75.93 
75.93 

75.88 
75.83 
75.73 
75.63 
75.63 
75.63 
75.63 
75.63 
75.63 

25 

75.53 

75.78 
75.73 
75.68 

75.78 
75.83 

75.68 
75.78 
75.83 
75.78 
75.73 
75.63 

75.53 

27 

75.58 

75.88 

29 

75.78 

75.63 

31 

75.63 

a  No  record. 


Hudson  Riveb  at  Highway  Bridge,  Stillwater,  N.  Y. 

A  gage  was  established  at  the  highway  bridge  crossing  the  Hud- 
son river  at  Stillwater  and  a  record  was  begun  December  28, 
1907.  Readings  are  taken  each  morning  by  Thomas  E.  Hickey. 
The  gage  is  located  a  short  distance  above  the  dam  and  is  also 
about  one  mile  above  the  junction  of  Ilooi^ic  river  with  Hudson 
river. 


Gagino  ov  Stbeaub:    Upfeb  Hudson  Basir^. 


Hudson  Kivze  at  Schdylerville,  X.  Y. 
This  gage,  which  was  established  August  li,  1905,  is  located 
on  the  down-stream  end  o£  the  fourth  pier  friiin  the  right-hand 
bank  of  Ferry  street  bridge  at  Schuylerville.  The  gage,  which 
has  painted  tenth-foot  marks,  reads  from  zero  to  16  feet.  The 
zero  mark  is  at  elevation  81.50.  Eeading^  are  taken  at  8  a.  m. 
and  5  P.  M.  by  Walter  Curtis.  The  river  is  divided  by  an  island 
at  the  point  where  the  bridge  crosses.  The  gage  is  located  on 
the  right-band  channel  near  the  island. 
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Mean  Daila  Etniilion  a/  Water-twfmct  (Barae  Canal  Datum)  of  Hud*on  River  at  Sckuylrr 

t.     Dm. 


MiSCKLLAXEOVS  MEASiRKMKXTS,   UlllSOX   ElVER  DRAINAGE. 

A  nieflsurpiiicnt  of  Fish  crcok,  or  Saratoga  lakp  outlet,  at  Bur- 
go}-iie,  y.  T.,  was  mafic  by  €.  C.  Covert,  July  22,  li>09.  The 
stage  of  tlie  stream,  as  shown  by  the  gage  on  tlie  bridge,  was  1.40, 
and  the  discharge  124  sp(Oiid-f<o(, 

ireasnreinpnts  of  the  Batten  kill  at  Batfenville,  N.  Y.,  were 
made  by  ('.  C.  Covert  on  July  ^1,  li)09.  These  measnrenients 
were  made  at  the  site  of  the  temporary  gaging  station  whicli  was 
maintained  in  lOO."^. 

Gage  height C.04  fwt 

Discharge 141  second-feet 

Gage  height 5.72  feet 

Diseharge 43  second-fret 


Gaging  of  Streams:    Upi'Er  Hudson  Easix.  509 

Hudson  Eiver  at  Fkjee  Bridge  near  Liberty  Mills. 

A  meter  gaging  station  was  established  at  the  highway  bridge 
over  the  Hudson  river  near  Liberty  .Mills,  October  23,  1905,  by 
C.  A.  Poole. 

This  bridge,  which  is  commonly  known  as  ^^  Free  Bridge,"  is 
about  three-quarters  of  a  mile  south  of  the  State  dam  at  Xor- 
thumberland  and  about  one^quarter  of  a  mile  north  of  the  mouth 
of  the  Batten  kill.  The  entire  yield  of  the  watershed  passes 
the  station,  except  that  diverted  at  the  dam  at  Northumberland 

■ 

for  the  supply  of  the  Champlain  canal,  and  that  passing  north- 
erly from  Glens  Falls  feeder. 

The  gage  is  of  the  weight-and-chain  type,  and  is  attached  to  the 
lower  chord  of  the  north  truss  of  the  east  span  at  first  panel  point 
from  pier. 

The  datum  to  which  all  gage  readings  are  added  is  83.12,  which 
is  the  elevation  of  bottom  of  weight  when  the  end  of  chain  is 
opposite  the  zero  of  the  gage.  Observations  of  the  stage  of  the 
stream  are  taken  twice  each  day  by  Wm.  Dunstan. 

Current-meter  measurements  were  made  by  C.  A.  Poole  in 
1905  and  190G  from  the  bridge,  which  consists  of  three  spans, 
with  a  total  length  of  426.2  feet  between  abutments. 

The  river  channel  is  partly  of  rock  and  partly  of  gravel  and  of 
uniform  cross-section  under  the  bridge.  About  400  feet  below  the 
bridge  are  rapids.  The  channel  is  straight  for  several  hundred 
feet  below  the  bridge  to  a  point  where  the  stream  is  divided  by  an 
island.  Above  the  bridge  the  river  bends  slightly  to  the  south. 
The  current  is  somewhat  sluggish  during  low  water. 
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Mean  Dailii  Blei-ati'on  0/  Waler-turface  (Bam  Canal  DalamiZof  Hudionimter  m 


DAY. 

Js«.      FA.     Mu. 

April. 

i 

.1: 

1 

Dtt 

1809. 

84.82   87.32   M.37 

llllll 
11 11 11 

87,7: 

11 

88,9: 

II 

93^9! 

SI 

90, K 
95:5; 
96 !» 

iS:S 

il 

il 
.1 

I 

i  :;;::::::;:::;;:: 

8a.a 

PI 

87.62;  Ba.82 
87.42   68.4 

hI 

11 

il 
11 

11 

87.72 

87. S7  86.72 
87,82:  86.62 

KK 

92.72;  86.07 

91.62   86  22 
91.87   86.32 
93.62;  87,0 

■"-If 

BI 
tt 

Hudson  Rjvkr  above  Dam  at  Noethumbeblaxd,  N,  Y. 

Chnniplaiii  canal  crnirie.-i  the  Hudson  river  in  the  pool  formed 
by  the  Stale  dani  at  Xorthnmbcrlainl.  Tho  gage,  which  was 
estab]ishc(l  April  11.  1904,  is  located  on  the  right-hand  bank  of 
the  stream  above  Xorthnnilirrland  dam  and  about  200  feet  down- 
Btream  from  tho  towing  bridge.  The  gage  is  a  Tertical  scale  willi 
jiainted  tenth-fuotli  marks  and  is  attached  to  the  docking  fomiiiii; 
the  towpath  wall.  Koadings  are  taken  at  8  a.  m.  and  5  p.  m.  bj 
G.  Hammond.  Tlie  zero  mark  of  the  gage  is  at  elevation 
100.58. 
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Mean  Daily  BltvaHm  of  Waler-turfiae  (.Barne  COTial  Datum)  of  Hudioit  River  above  Dam 


a  Record  mlsalnt. 

Hudson  Eivee  at  Hii.i.  Strlkt  below  I'drt  Miller,  K.  Y. 
A  line  of  timlxr  cribs  crosses  the  Hudson  river  diagonally 
about  one  mile  below  Fort  Miller  dam.  A  gage  was  established  at 
this  point  April  11,  1904,  by  J.  A.  O'Connor,  for  this  Depart- 
ment. The  gage  is  in  two  sections.  Tho  lower  seetion  is  attached 
to  the  down-stream  fact  o£  the  second  crib,  located  about  55  feet 
from  the  left-hand  bank.  The  upper  section  is  attaeheil  to  the 
down-stream  face  of  the  crib  nearest  the  left-hand  bank.  The 
gage  zero  is  at  elevation  100.50.  Readings  of  this  gago  and  of 
the  gages  below  and  above  Fort  Jliller  dam  are  taken  each  morn- 
ing and  afternoon  by  L.  C.  Brazier. 
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Mtan  Dailv  Eltraiioii  of  H'olir-iurfare  iBarge  Canal  DiUuiHi  of  Huilaon  Rieeral  Hill  .Slrtrl. 


Hudson  Eivick  betow  Dam  at  P'oiiT  ilii.i.KK,  X,  Y. 
This  gage,  which  was  establishnl  April  11,  1904,  is  attached 
to  the  face  of  the  bulkhead  wall  below  the  Tort  Miller  Paper  Co-'s 
mill.  The  g^gc  is  near  the  down-streaTii  end  of  the  wall  and  is 
divided  dceinia]ly  from  zero  to  S  feet.  The  zero  mark  is  at 
elevation  104.08. 


Gaoiso  of  Streams;    Upper  PIunsoN  Basin. 

Vtan  Datlv  Blmation  of  Waitr-turSace  (Bargi  Canal  Dalutn)  of  Hudton  River  btlmn  Dam 
-  Fort  Miller,    -    " 


at  Fort  Miller,  N.   Y. 


Hudson  Rivkr  above  Dam  at  Fort  Miller,  N.  Y. 
A  gage  was  established  in  the  pond  above  the  Fort  Miller  dnm 
April  11,  1904,  by  this  Department.  The  gage  is  attached  to 
the  face  of  the  line  of  ice  breakers  extending  up-stream  from  the 
dam  near  the  left-band  bank  of  the  river.  The  gage  is  about  325 
feet  up-stream  from  the  paper  mill  and  is  divided  by  painted 
tenth-foot  marks  from  zero  to  18  feel.  The  zero  mark  is  at  eleva- 
tion 114.00.  The  crest  of  the  dam  is  at  elevation  about  115.00 
and  is  639  feet  long.  Water  is  diverted  for  power  purposes  at 
the  left-hand  end  of  the  dam.  Power  was  formerly  used  at  the 
right-hand  end  of  the  dam. 
17 
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ittan  Daitli  Elevalion  of  WateT'taTfaee  (Baroe  Canal  Dalum)  of  Uadion  RiciT  abort  Dam 
at  FortMilUr.  N.Y. 


Hudson  IIivkk  above  Ckockkr's  Kbkf  Dam. 

A  gage  was  established  alxive  Croi-kcr's  \iM'i  150  feet  up-atreani 
from  the  hoail  of  Thompisoii's  Islaiul  April  11,  1904-,  by  J.  A. 
O'Connor,  for  this  Department.  Tlie  reef  1ms  siiict,-  becu  sul>- 
merged  by  construction  of  a  dam  for  the  Hai'f;e  caual.  The  gairi.' 
is  a  painted  scale  subdivided  to  tenths  of  a  foot  from  zero  to  IS 
feet  and  is  attache<l  to  the  down-stream  sidei  of  a  large  elm  tne. 
The  gage  zero  is  at  elevation  1]">.0<1.  Rciiclings  ai-e  taken  at  8 
A.  M.  and  5  r,  m.  by  Fred  O.  Bristol. 


Gaging  of  Streams:    Upper  Hudson  Basin. 


Hi:i>aON  RiVKii  at  Mouth  op  Mosks  Kill,  aj  Miles  above 
roET  Miller,  N,  Y. 
This  gage  was  cstablisliod  I>ecenil>cr  1,  1000.  Readings  are 
taken  at  7  a.  m.  ami  5  p.  m.  each  day  by  Thomas  B.  Sanders.  The 
gage  is  located  on  the  left-hand  bank  of  the  Hudson  rivor  a  short 
distance  above  the  mouth  of  Moses  Kill,  2^  miles  above  Fort 
Miller. 
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Mtan  Daily  Elevation  oS  Water-mrface  (Barge  Canal  Datum)  of  Hudion  River  at  Moia  Kill. 


a  i20.es  12 

B  120. 00  12 
0  120. SS  12 
a  120  )t»  12 
0  120.80  12 
a  120.75  12 
5  120.75  12 

a  120. so  12 

0  120  .us  12 
a  1X1.05  12 
5  121.90  12 
5  122.00  11 


» 123.30 
5I22'80 


m.5( 
I2l!« 
121. 1( 


HlTDMON    ItlVER    OI'POSITE    lIolTIl     OF    SxfKIK     KlI.T,,     2^J     MlI.KS 
BKLOW   FOHT  EUWAKD,    N.    Y. 

This  gage  was  cstablislied  April  11,  1904,  by  J.  A.  (yCoiinor, 
for  this  Depai-liiKiit.  Tbe  gn^o  is  attaobcd  to  a  tree  along  tbo 
left-hand  bank  of  the  llndsoii  rivor  between  the  rivrr  anil  the 
Chani])lain  eaiial.  It  is  (livi(le<t  from  zero  to  IG  f<'ot  by  painte<I 
tenth-footb  marks  and  rcadin;!:s  are  taken  at  !>  a,  m.  and  5  p.  m.  by 
R,  S.  llelealf.    The  zero  of  tbe  page  is  at  elevation  114.59, 
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Mean  Daily  Elevation  of  Water-surface  (Barge  Canal  Datum)  of  Hudson  River  opposite 

Snook  Kill  near  Fori  Edward,  N.  Y. 


DAY. 


1. 

2 

3. 

4. 

5. 

6. 

7. 

8. 

9 
10 
11. 
12. 
13 
14. 
15. 
16. 
17. 
18. 
19. 
20 
21. 
22 
23. 
24 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


1909. 


Jan. 


Feb. 


Mar. 


April. 


119 
119 
119 
119 
120 
120 
121 
121 
121 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
121 
121 
121 
121 
121 
121 


85,121.05  123. 
80  120.851122 


80 
80 
05 


120.75;i22 


120.55 
120.55 


301120.63 

0o!l20.80 

05121.45 

.001121 

80  121 

.95' 121. 35;  121 

90121.35  121 


.45 
.35 


122 
121 
121 
121 
121 
121 
120 


.60  121.35  121 
.50  121.15  120 
.35  121.15  121 
.30  121.25  120 
.151121.40  120 
.25  121.45  120 
.30121.35  120 
.25  122.25120 
15  123.75120 
.10  123.75  120 
.15:123.60120 
.10  123.55  120 
.30124.40  121 
50  12410  121 
123.85121 
123.50  121 
121 


10,121 
75  121 
35,121 
10122 
80122 
60123 
20  124 
20126 
10  126 
95  125 
00  124 
05  124 
001123 
75  125 
00  127 


55 
TO 
95 
10 
45 
10 
30 
15 
35 
85 


May. 


123 
123 
124 
124 
123 
123 
123 
123 
124 
123 


June. 


July. 


70  121 


95  125 
25125 
90  12i 
124 


90 
80 
70 


128 
128 
127 


75 
75 
60 
45 
20 


60  126 
70  126 
35126 
70  126 


75 
85 
25 


125 
125 
124 


95  124 
60124 
TO  123 


20 
45 
45 
00 
35 
75 
60 
70 
30 
60 
10 
40 
05 


85 
20 
10 
90 
95 
30 
90 
30 
55 
00 
35 
50 
25 


120 
120 
120 
120 
120 
121 
121 
121 
121 
121 
121 
121 
121 


05  120 
95119 
80120 
80119 


124 
123 
123 
123 
123 
122 
122 
122 
122 
122 
121 
121 


10  121 


15 
30 
30 
35 
95 
75 


121 
120 
120 
121 
121 
120 


75 
80 
45 
40 
20 
00 
20 
40 
05 
10 
15 
00 
80 
75 


120 
120 
119 
120 
120 
120 
119 
120 
119 
119 
119 
119 
119 
119 


05 
95 
10 
90 
00 
15 
80 
00 
05 
10 
80 
00 


Aug. 


119 
119 
119 
119 
119 
119 
119 
119 
119 
119 
119 
119 


95:119 
95120 
119 


00119 
25  119 
119 


121 
121 


.70 
.45 
.45 


05  121 
55  121 


123. 
123. 


60 
20 


5U20 
45  120 
101120 
85  120 
65:120 
40  120 
20  120 


85 
75 
65 
45 
35 


85 
90 

85 
65 
70 
85 


119 
119 
120 
120 
120 


120 
120 
120 
120 


75  120 
05  119 


05 
05 


85 
70 
90 
90 
85 
80 
80 
75 
75 
85 
90 
90 
90 
05 
65 
70 
90 
20 
15 
20 
15 
70 


Sept. 


120 
119 
120 
119 
119 
119 
120 
119 
119 
119 
119 
119 
119 
119 
119 
119 
119 
120 
119. 
119. 
119. 
119. 


00 
95 


Oct. 


119 
119 


120 
119 


15119 
85119 


121 
121 
121 


.25 
.55 
.20 


I 


120 
120 


35  120 
45<120 
15120 
05  119 
10  119 
..  119 


05119 
25119 


00 
00 
95 


119 
119 
119 


65 
65 
75 
75 


85119 

80119 

I 


119 
119 
119 
119 
95119 
70!119 
85 


05119 
75119 
60,119 
55119 
10,119 
80119 
90  119 
90119 
85119 
85,119 
T0119 
85119 
95119 
85  119 
85119 
05  119 
75  120 
60119 
75  119 
85119 
90  119 
95  119 
80  119 


60 
70 
75 
95 

85 


120 
120 
119 
119 
119 
119 


95 
95 
95 
90 
95 
85 
80 
75 
75 
60 
70 
70 
»5 
80 
85 
85 
70 
80 
15 
85 
85 
80 
TO 
55 
70 
05 
05 
95 
90 
85 
90 


Nov. 


119 
119 
119 
119 
119 
119 
119 
119 
119 
119 
119 
119 
120 
119 
120 
119 
119 
119 
119 
120 
119 
119 
119 
119 
119 
119 
120 
119 
120 
120 


Dec. 


.75  119.95 


75 
65 
65 
90 


120.05 
119.90 
120.10 
119.70 
90120.10 
70  120.10 
80  119.95 
85120.00 
75120.10 


80 
80 


120.00 
119.65 
05119.90 
75  119.90 
05119.85 
75119.70 
75119. 


80 
90 
05 
76 
95 
90 
70 
95 
70 
10 
95 
05 
20 


TO 
119.85 
119.55 
119.85 
119.80 
119.95 
119.90 
119.90 
119.60 
119.50 
120.05 
120.00 
119.90 
119.90 
119.95 


Hudson  River  at  Bkidge.  Streiot,  Fokt  Edward,  X.  Y. 

This  gage  was  established  April  11,  1904,  by  J.  A.  O'Connor, 
for  this  Department.  The  gage  is  locate  d  on  the  down-stroam  end 
of  the  pier  nearest  the  left-hand  bank  of  the  Hudson  river  at 
]iridge  street  bridge.  This  bridge  is  about  2,500  feet  down-stream 
from  the  dam  of  the  International  Paper  Co.  and  the  river  is 
divided  by  an  island  and  the  gage  is  located  on  the  left-hand 
channel.  The  zero  mark  of  the  gage  was  at  elevation  117.80, 
July  19,  19018,  to  January  4,  1909,  and  at  117.84  after  January 
4,  1909.  Readings  are  taken  at  8  a.  m.  and  5  p.  m.  by  B.  F. 
Thebo. 
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if  eon  Daily  EIrvalion  of  Wait^-iur/nce  (Barge  Canoi  Daium)  of  Hadtoa  Siver  al  Brida 
Street,  Fori  Bdaard.  N,   Y. 


HunsoN  ItnEB  at  Port  Edward  Dam. 

This  station,  which  ia  locatcMi  at  the  dain  of  the  Intcmational 
Pa^Ter  Company,  was  established  by  Geo.  W.  Rafter  in  1895,  in 
connection  witli  Upixr  Hudson  storage  surveys.*  Since  1890  this 
station  has  been  maintained  bj  the  U.  S.  Geological  Survey  in 
cooperation  with  this  Department.  The  dam  is  of  framed  timber 
on  slate  rock  foundation,  and  has  but  little  leakage.  The  crest  is 
straight,  very  nearly  level,  and  SST.O  feet  in  length.  Flash-boards 
are  usually  maintained  on  the  dam  from  15  inches  to  18  inches  in 
height.  A  record  is  kept  of  the  htiight  of  flash-boards,  and  of  the 
times  of  their  setting  and  removal. 

There  arc  62  water-wheels  in  the  adjoining  mill.  These  are 
nearly  all  of  modem  tjpcs  which  have  been  tested  at  the  Holyoke 
flume.  A  record  is  kept  of  the  daily  run  of  each  in  hours,  as  well 
as  of  the  working  head,  which  is  usually  IS  feet.     The  discharge 

*  See  report  of  State  Engineer  and  Surrcj'or  ot  Kcw  York,  1805,  p.  106. 
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through  the  turl)iiics  is  takon  from  diagrams  expressing  the  flow 
as  a  function  of  the  working  head  and  iinmber  of  wheel-hours  run. 

In  the  winter  of  1S1>G-181)7,  a  flood  spillway  was  cut  around  the 
south  end  of  the  dam,  over  which  the  water  begins  to  flow  when- 
ever it  reach(»s  the  level  of  the  crest  of  the  flash-board.  The  pro- 
file of  the  spillway  is  very  irregular  and  causes  some  uncertainty 
in  the  calculated  flow  during  times  of  high  water. 

Whenever  the  flash-bnards  are  off  fruni  the  main  dam,  the  flow 
is  computed  by  means  of  co('fficients  derived  from  the  United 
States  Geological  Station  experiments  on  a  model  dam  of  similar 
cross-section. 

With  the  flash-boards  on,  the  flow  has  Ix'en  computed  from 
Francis'  well-known  formula  for  the  thin-edgod  weir.  During  the 
dry  season,  but  little  water  passes  over  the  dam,  the  entire  flow 
being  employed  to  drive  the  turbines. 

A  new  profile  of  the  crest  of  the  dam,  obtained  in  190<),  has 
l>ecn  used  to  d(*t(4nnne  tlu^  discharge  for  the  present  year. 

The  drainage  area  tributary  to  the  Hudson  above  Fort  Edward 
is  0.62  of  that  of  the  same  stream  above  ilechanicville  gaging  sta- 
tion. The  principal  intervening  tributaries  are  the  Hoosic  river 
and  Batten  kill. 

During  the  navigation  season  water  is  diverted  from  the  Hud- 
son river  for  the  supply  of  the  Ohamplain  canal  at  Glens  Falls 
feeder  dam,  seven  miles  up-stream  from  Fort  Edward,  and  also 
at  the  Northumberland  dam. 
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Mean  DaUu   DiKharae.  Scamd-feel,  of   Haitton   Riccr  at  Inltruaiiotxal   Paptr  Co.'i  Dam 
Tort  Bitward.  N.   V. 

DAY. 


*  Indlcales  SundB>;<. 


Ui 

Seco> 

.-„ 

- 

RlN-O 

„. 

MONTH. 

Mftxlmum, 

Mfnlnium. 

M„. 

Per 
squire 

1909. 

471 

M 

82fl 
9K4 

MR 

2R 

I 

i 
i 

! 

i 

73S 
774 

i 
1 

see 

i 
I 

0 
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Hui>soTJ  Rive 


;  Feeder  Dam  near  Glens  Falls    N.  Y. 


Water  is  divertcil  from  the  Iliulson  rivor  to  supply  Chaiiiplaiii 
canal  at  a  State  dam  loc-atc-i1  about  two  miles  ii{i-stroaiit  from 
Glena  Falls.  The  gage  was  cHtablishecl  in  a  j)ond  above  this  dam 
"bj  John  II.  Kaley,  Jlarch  9,  lOO.'i,  The  gago  is  locate<l  al>out 
400  feet  up-stream  from  the  left-hand  end  of  the  dam  and  con- 
sists of  a  vortical  scale  with  |)aiutod  teulh-foot  marks  reading  from 
zero  to  12  feet,  attached  to  a  pile  about  ;t()  feet  from  the  river 
bank.  The  gage  zero  is  at  elevation  2T7.!>fiH,  The  dam,  which 
has  a  crest  length  of  GIO  feet,  is  at  a  general  elevation  of  about 
280.9,  Water-power  was  formerly  extensively  nscd  by  sawmills 
at  this  dam,  now  mostly  abandoned.  The  gage  is  maintained!  by 
this  Department  in  coiiperation  with  the  U.  S.  Weather  Enrean. 
Gage  readings  are  taken  each  morning  and  night  by  All>ert  B. 
Fisher. 


Mtan  Dailv  Elevalimi  oj 


mrfarr  i  Sarar  Canal  Dntam)  of  Hudion  Rinr  a) 

'Vim  fiMi-  r.'J.ui    fnllc      V      V 


J3.87  283.92  28 
».e2  2X3.07  28 
U.42  283.27  28 


'  282.T7l2SS.OT  28 
I  281.T2|2t».0T  28 
:282.ST2B2.Z128 
:  2aa.ST  285.81  28 

^281.STl2Hl.aTZ8 

2S2.n28!.4T'2B4.8Tffl 


Prb.     Hue.    April,    i 


,17  2M.ST  28 
.471287. ST  28 

.1T!2Se.9T  28 


282.77  282. S7IS8S.  07  28 


181.97  281.271286.3: 
284.02  282 .27l286.r 


281. 27, 283 .92' 384.';. 
284,12  282.87  281.32 


IIuItSON  RiVKR  AT   CoRIN'Tir,  X.   Y. 

A  gaging  station  was  rstablished  by  this  Department  on  Hudson 
river  at  Corinth  October  1,  IftOf!.   Readings  are  taken  each  mom- 
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ing  and  night  by  E.  H.  Bowker.  The  record  is  maintained  iu 
cooperation  with  the  TJ.  S.  Weather  Bureau.  Measurements  of  the 
flow  at  this  point  have  been  made  by  the  TT.  S.  Geological  Survey. 
These  measurements  are  connect<>d  to  a  gage  which  is  read  by  the 
International  Paper  Company. 

Mean  Daily  Gage  Height,  in  Feet,  of  Hudson  River  at  Corinth,  N.  Y. 


DAY. 

Jan. 

Feb. 

Mar. 

.A(»il. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct 

Nov. 

Drc. 

1900. 
1 

0.20 
0.20 
0.20 
0.20 
0.30 
1.20 
1.76 
1.70 
1.65 
1.55 
1.50 
1.40 
1.40 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.25 
1.20 
1.20 
1.16 
1.60 
2.10 
2.10 
2.10 
2.00 
1.96 
1.90 

1.45 
1.25 
0.95 
0.80 
0.85 
1.10 
1.75 
1.80 
1.90 
1.65 
1.60 
1.55 
1.45 
1.45 
1.50 
1.55 
1.65 
1.40 
1.40 
2.25 
3.35 
2.60 
2.60 
2.65 
4.10 
4.05 
4.10 
3.95 

3.20 
2.96 
2.65 
2.40 
2.00 
2.00 
1.65 
1.50 
1.40 
1.35 
1.60 
1.35 
1.30 
1.20 
1.10 
1.10 
1.00 
0.90 
0.95 
1.00 
1.10 
0.80 
0.90 
0.90 
1.30 
1.75 
1.95 
2.16 
1.85 
1.70 
1.75 

1.80 
2.15 
2.40 
2.75 
3.30 
3.85 
5.20 
6.50 
6.95 
6.75 
5.25 
4.55 
4.60 
6.45 
7.95 
7.75 
7.35 
7.40 
6.85 
6.95 
6.95 
6.45 
5.95 
5.60 
4.75 
4.45 
4.25 
3.95 
3.80 
3.70 

4.05 
4.60 
4.80 
4.55 
4.45 
3.90 
3.80 
4.10 
4.15 
4.16 
5.35 
6.20 
5.30 
4.60 
4.15 
3.85 
3.70 
4.26 
4.05 
3.55 
3.15 
3.05 
2.85 
2.55 
2.45 
2.20 
1.70 
1.55 
1.75 
1.95 

1.55 
1.15 
1.10 
1.20 
1.35 
1.95 
1.95 
1.80 
1.60 
1.40 
1.90 
1.75 
1.60 
1.45 
1.45 
1.35 
1.30 
1.66 
1.60 
1.45 
1.30 
1.15 
0.95 
0.85 
0.80 
0.70 
0.40 
0.25 
0.20 
0.15 

0.20 
0.20 
0.10 
0.20 
0.20 
0.20 
0.20 
0.10 
0.10 
0.00 
0.00 
0.00 
0.00 

0.00—0.10 

0.00 

—0.10 
—0.10 
—0.10 
—0.15 
-0.20 
—0.20 
-0.20 
—0.05 

0.05 

2 

—0.10— o.w  ooo 

-0.20-0.10,-0.05 
—0.20—0.10     0.00 
-0.20-0.20.    0.00 
—0.20,-0.20-0.10 
-0.20-0.15-0.20 
—0.10—0.20—0.30 

0.20 

3 

0.10 

4 

0.10 

5 

0.05 

6 

0.00 

7 

—0.05 

8 

— 0  15 

9 

0.00—0.25—0.35 

O.OO'— 6.30 

10 

0.00—0.25,-0.30 

—0.05—0.30 

11 

0.00 

-0. 30 -0.20 

—0.101—0  20 

12 

0.00 
—0.10 

-0.30 -0.10 

—0.15 
—0.10 
—0.25 
—0.10 
—0.20 
—0.10 
-0.10 
0.15 
0.05 
—0.15 

-0  30 

1« 

-0.20-0.15 
-O.20-0.30 
-0.15-0.30 

—0.25 

14 

0.00—0.10 

—0.10 

16 

0.00 
0.10 
0.00 
0.00 

—0.30 
0.10 
0.20 
0.60 

—0.10 

16 

—0.15 -0.25 

— O.IO 

17 

—0.10-0.20 
-0.20—0.15 
—0.20—0.16 

—0.05 

18 

—0.15 

19 

0.00,    0.40 

—0  30 

20 

0.10 

0.10 

-O.IO.-O.IO 

— 0  25 

21 

0.20 
0.20 
0.30 
0.30 
0.30 
0.20 

0.00 

—0.201-0.05 

—0.20 

22 

23 

-0.30 
—0.20 
-O.30 
-0.20 
—0.10 

-0.301    0.00'— 0.05 
—0.30,-0.05     0.00 

—0.10 
—O.IO 

24 

—0.30     0.00 

—0.20—0. as 

0.00 
0.05 
0.10 
0.15 

—0.20 

25 

—0.30 

26 

—0.20 

—0.10 

-O.30 

27 

0.10,    o.do 
0.00     0.00 
0.00—0.10 

-0.10 

-0.05 

0.00 

-0.10 

0.00 

0.00 

-0.15 

-0.10 

—0.30 

28 

0.15 

—0.30 

29 

0.35—0.20 

30 

—0.10—0.10     0.00 

0.10—0.15 

31 

0.00 

-0.10' 

-0.10 

1 

SACANDAGA  EIVER 

Description. 

Sacandaga  river  is  one  of  the  larger  tributaries  of  the  upper 
Hudson.  It  drains  extensive  portions  of  the  southeast  slope  of 
the  Adirondack  region  as  wx»ll  as  a  portion  of  the  plateau  lying 
north  of  Mohawk  river  and  south  of  the  Adirondack  mountains. 
The  head  waters  of  the  stream  arise  in  the  slopes  surrounding 
Lake  Pleasant,  Sacandaga  and  Piseco  lakes.  Above  Northville  the 
drainage  basin  is  rugged  and  almost  completcdy  fon  stH^over^nl. 
From  Northville  to  Conklinville  the  stream  winds  through  a  sandy 
valley  flanked  by  steep  slopes.  The  width  of  this  valley  averages 
about  one  mile  from  Northampton  to  Conklinville.  Above  North- 
ampton is  an  extensive  flat  lying  at  elevation  about  740  feet.     This 
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flat  is  drained  by  Majville,  Vly  and  Hann's  crocks,  and  contains 
extensive  3W§mp  arefls.  From  Northville  to  Conklinville,  a  dis- 
tance along  the  general  course  of  the  stream  of  about  22  miles, 
there  is  very  little  fall.  The  elevation  at  Conklinville  is  about 
720  feet.  Saeandaga  river  enters  Hudson  river  at  Lucerne  at 
<']evntion  nltout  540  feet.  The  distance  from  Conklinville  to 
Luzerne  is  about  seven  miles  along  the  general  course  of  the 
stream. 

Sacaxdaga  River  at  Nortiivili.t:,  N.  Y, 
Observations  are  taken  once  each  day,  beginning  December  1, 
1904.  The  observer  is  A.  S.  Pickard.  A  staff  gage,  10  feet  in 
lenpth,  is  attached  to  the  down-stream  wing  of  west  abutment  of 
highway  bridge  near  railroad  station.  The  elevation  of  zero  mark 
is  742.51.  The  water  sometimes  falls  below  the  zero  of  this  gage, 
and  in  sitch  cases  gage  re«dings  are  t«ken  from  a  scale  attached  to 
the  down-stream  side  of  center  pier.  This  section  reads  from  one 
foot  above  to  four  feet  below  the  zero  of  the  main  gage.  The  sta- 
tion is  maintained  by  this  IX'partmont  in  coiiiKration  with  the  U. 
S,  Weather  Bureau. 


;n  Daiti;  Gage  Hrighl,  in  Fd,  ol  Sarandaga  River  at  NorlhviHe, 


N.    Y. 


DAY. 

Jon. 

Feb. 

IbRh 

A 

1909, 

3 

—i. 
a. 

-o; 

-o'.. 

1.0 
2.0 
1.7 

J; 

-0. 

-o 

—0. 

j 

,5 
.'I 

A 
.i 

.9 

i; 

oil 
o!; 

% 

1 
11 
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Indian  Rivkb  at  Indian  I*\kk,  N.  Y. 
A  record  of  the  stftge  of  wati^r  in  Indian  lake  reservoir,  localwl 
in  thfl  upper  llndson  river  biisiii,  as  descrilx'd  in  preeeding  re- 
ports, has  been  eontiniied.     Tlie  stage  of  water  in  the  reservoir  h 
shown  in  the  following  tahle: 

Mean  Dallv  Oage  Height,  in  Firl.  a/  Indian  J^ke  Rrnrvolr  at  Indian  Lake.  If.   ¥. 
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DELAWARE  RIVER  DRAINAGE  BASIN. 

PescIUI'TIDN  Ol-  DKLAWAnK  UlVKlt, 

The  head  waters  ()f  l)<'law!ire  river  rise  in  Delaware,  Grwnc 
and  Sehohiirie  conntie.i,  X.  \.,  the  simree  of  the  main  stream, 
which  is  coniiiionly  known  as  Wi.-^t  hram-h,  to  distinguish  it  from 
the  smaller  Eust  or  P('])aeton  hraneh,  lieing  a  fimall  hike  ulmo.st  on 
the  line  of  Schoharie  iind  Delaware  loiintits,  at  an  eh-vatjon  of 
IjS.SG  feet  above  tide.  From  this  hike  it  flows  son thwe.sit ward 
across  central  Delaware  comity  to  Degiosil,  where  it  rwxdves 
•  Ojnapa  creek,  a  large  tributary  draining  eastern  Uroomo  eoiinly, 
and  tnma  abruptly  to  the  aontheast,  forming  the.  Ijonndary  line 
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betwcK^n  New  Yoik  aiid  Peinisvlvania  until  Port  Jervi«  is  reached. 
Here  it  turns  again  to  the  southwest  and  flows  for  a  distance  of 
about  40  miles  aloug  the  base  of  the  Shawangunk  range  until  it 
passes  throught  the  water  gap,  from  which  point  it  flows  irregu- 
larly southward  to  Trenton.  Below  Trenton  the  course  is  in  gen- 
eral southwestward  to  Delaware  Bav.  South  of  Port  Jervis  it 
forms  the  dividing  line  between  Pennsylvania  and  Xew  eTersey, 
and  for  a  few  miks  it  is  the  boundarv  between  Delaware  and 
Xew  Jersey. 

East  branch  rises  at  Grand  Gorge  in  northeastern  Delaware 
county,  and  flows  parallel  to  West  branch  across  southern  Dela- 
ware county,  uniting  with  the  latter  stream  at  Hancock. 

The  total  length  of  the  river  from  the  mouth  to  the  head  of 
West  branch  is  about  4-10  miles;  its  drainage  area,  measured  at 
Philadelphia  and  including  Schuykill  river,  is  10,1(>(>  square 
miles,  of  which  about  2,580  square  miles  lie  in  Xew  York,  5,750 
in  Pennsylvania,  and  1,800  in  Xew  Jersc^y.  The  river  is  tidal  to 
Trenton,  which  lies  also  at  the  head  of  navigation. 

East  Branch,  Delaware  Biver,  at  Hancock,  X.  Y. 
This  station  was  established  October  14,  1902,  by  Kobert  E. 

7  7  «/ 

Horton,  and  has  since  lK»en  maintained  by  the  U.  S.  Geological 
Survey  in  co()peration  with  this  Department.  It  is  located  at 
the  highway  bridire  one-half  mile  southeast  of  the  Erie  railroad 
station  at  HanccK»k,  X.  Y.,  and  one  mile  above  the  junction  with 
West  branch  of  the  Delaware.  The  Erie  railroad  bridge  is  just 
below  the  station. 

The  channel  is  straight  for  GOO  feet  above  and  800  feet  below 
the  station.  The  current  is  swift.  Both  banks  are  of  meilium 
height  and  are  not  liable  to  overfow.  The  be<l  of  the  stream  is 
composed  of  rocks  and  gravel.  There  are  three  chan'nels  at  low 
water  and  five  channels  at  high  water.  l>uring  low  water  the  ele- 
vation of  the  water-surface  at  the  station  is  lower  than. the  water- 
surface  on  West  branch  of  the  Delaware,  but  the  gage  heights  are 
pro])ably  not  aifected  by  backwater  from  West  branch,  as  there  is 
consid^^a^^  fall  between  the  gaging  station  and  the  junction  of 
the  branches. 
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Discharge  measuroments  are  made  from  the  down-stream  side 
of  the  five-span  iron  highway  bridge  to  which  the  gage  is  attached. 
The  bridge  has  a  total  span  of  425.5  feet  between  abutments. 
The  initial  ix)int  for  soundings  is  the  face  of  the  right  abutment 
at  the  top. 

A  standard  chain  gage  is  attached  to  the  lower  chord  of  the 
second  span  from  the  left  end  of  the  bridge  on  the  up-stream  side. 
It  was  installed  July  21,  1903,  to  replace  the  old  wire  gage.  The 
gage  datum  was  not  changed.  The  length  of  the  chain  from  the 
end  of  the  weight  to  the  marker  is  32.43  feet.  The  gage  is  read 
twice  each  day  by  D.  B.  Van  Etten.  The  bench-mark  is  a  circular 
chisel  draft  on  the  top  of  the  loft  abutment  on  the  down-stream 
side.  It  is  marked  ^'  B.  M."  Its  elevation  is  assumed  to  be 
100.00.  The  elevation  of  the  top  of  the  gage  pulley  is  104.47. 
The  elevation  of  water-surface,  when  the  gage  reads  zero,  is 
72.07. 


Mean  Daily  Gage  Height,  in  Feet,  of  Easl  Branch,  Delatoare  River,  eU  Haneoek,  N.  Y. 


DAY. 


1900 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Jan. 

Feb. 

Blar. 

April 

3.8 

3.5 

4.7 

4.7 

3.8 

3.5 

4.7 

4.7 

4.2 

3.5 

4.5 

4.8 

4.7 

3.9 

4.4 

5.0 

5.8 

3.8 

4.2 

4.9 

13.3 

3.9 

3.9 

4.8 

8.1 

5.3 

4.1 

5.4 

5.8 

4.5 

3.9 

5.8 

5.2 

4.2 

3.8 

5.4 

4.9 

4.0 

3.9 

4.9 

4.6 

5.7 

5.9 

4.7 

4.5 

4.5 

4.9 

4.4 

4.1 

4.5 

4.8 

4.3 

3.9 

4.6 

4.5 

4.8 

4.1 

4.4 

4.4 

7.1 

4.1 

5.3 

4.2 

7.0 

3.9 

7.0 

4.1 

6.0 

3.9 

5.7 

4.1 

5.5 

3.8 

5.2 

3.9 

5.1 

3.6 

11.1 

3.9 

4.9 

3.9 

8.2 

3.7 

4.7 

3.8 

6.4 

3.8 

4.6 

3.7 

5.7 

3.6 

4.5 

4.0 

5.6 

3.6 

4.7 

6.1 

7.9 

3.8 

4.4 

5.7 

5.9 

6.4 

4.4 

5.0 

6.6 

5.1 

4.4 

4.7 

5.3 

5.4 

4.4 

4.4 

5.4 

4.5 

4.4 

6.0 

4.5 

4.1 

4.7 

May. 

June. 

5.3 

3.3 

6.3 

3.3 

5.5 

3.2 

6.2 

3.2 

6.0 

3.3 

6.5 

3.6 

5.2 

3.5 

5.1 

3.3 

4.8 

3.2 

4.5 

3.2 

8.1 

3.5 

6.1 

3.6 

5.4 

3.4 

5.0 

3.8 

4 

4 
4 
4 
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4.3 
4.1 
4.1 
4.0 
3.9 
3.8 
3.7 
3.6 


.7 
.7 


3. 
3. 
3.6 
3.4, 


3 
3 


3.6 
3.8 
4.1 
3.8 
3.7 
3.6 
3.5 
3.5 
3.4 
3.3 
3.2 
3.2 
3.1 
3.1 


July, 


3.0 
3.0 
2.9 
2.9 
2.9 
2.8 
2.8 
2.8 
2.7 
2.7 
2.7 
2.7 
2.6 
2.6 
2.6 
2.6 
2.7 
2.6 
2.7 
2.7 
2.7 
2.6 
2.7 
2.8 
3.0 
2.8 
2.8 
2.7 
2.7 
2.7 
2.7 


Aug. 


Sept. 


Oct 


2.71 
2.5. 
2.6| 
2.5 


2.5 
2.4 
2.5 
2.4 


2.6 
2.5 
2.6 
2.5 


Nov. 


2.6 
2.5 
2.5 
2.4 


2.6 

2.5 

2.5 

2.6 

2.6 

2.5 

2.5 

2.5 

2.4 

2.4 

2.4 

2.4 

2.5 

2.5 

2.5 

2.5 

2.4 

2.4 

2.4 

2.5 

2.5 

2.5 

2.5 

2.6 

2.4 

2.5 

2.5 

2.5 

2.3 

2.5 

2.5 

2.4 

2.4 

2.5 

2.6 

2.5 

2.3 

2.4 

2.5 

2.4 

2.4 

2.5 

2.6 

2.5 

2.5 

2.5 

2.6 

2.6 

2.5 

2.4 

2.4 

2.4 

3.5 

2.5 

2.6 

2.5 

2.9 

2.4 

2.4 

2.4 

2.8 

2.5 

2.6 

2.6 

2.9 

2.5 

2.5 

2.6 

2.7 

2.4 

2.5 

2.4 

2.7 

2.6 

2.6 

2.6 

2.5 

2.5 

2.5 

2.5 

2.6 

2.6 

2.6 

8.0 

2.6 

2.6 

2.7 

2.8 

2.6 

2.4 

2.6 

2.8 

2.6 

2.6 

2.6 

2.8 

2.5 

2.5 

2.5 

2.7 

2.6 

2.7 

2.6 

S.l 

2.4 

2.6 

Dec 


2.9 
2.9 
2.9 
2.8 
2.7 


2 

2 

2 

2 

2 

2 

2 

2 

S. 

4 

3. 


3.7 
3.7 
3.5 
S.3 
3.6 
3.5 
S.6 
3.8 
3.8 
3.8 
3.7 
3.7 
3.6 
3.7 
8.5 
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CurrciU-mekr  DiKtuirge  Measaremenla  of  Eatl  Branch,  Deiavmrt  Rivrr,  at  Hancoct  N.    Y 


DATE. 

Ilytlrograplier, 

hetgM. 

Width, 

Area  Of 

seclion. 

&. 

«■■■■■ 

FeO. 

'ft 

% 

": 

Note. — Measurements  made  by  wading. 

Mean  Daitu  Discharge,  Sccond-ferl,  of  Eutl  Branch.  Ddaaarc  It 


T,  at  Haneoet.  N.  Y. 


Oct.     Not.     Dec 
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Monthly  Discharffe  of  East  Branch,  Delaware  River,  at  Hancock,  N.  Y. 

[Drainage  area,  920  square  miles.] 


MONTH. 


1909. 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  Secx>nd-feet. 


Maximum. 


Minimum. 


Mean. 


22,000 

250 

3,310 

30,100 

970 

5.610 

8,020 

1.110 

2.780 

10,600 

2,350 

4,040 

14,600 

840 

3,750 

1,960 

525 

963 

440 

198 

279 

970 

80 

205 

248 

113 

149 

248 

113 

163 

525 

113 

188 

2,150 

150 

430 

30,100 

80 

1.820 

Per 

square 
mile. 


3.60 
6.10 
3.02 
4.39 
4.08 
1.05 
.303 
.223 
.162 
.177 
.204 
.467 

1.98 


RUK-OKF. 


Depth  in 

inches  on 

drainage 

area. 


4.15 
6.35 
3.48 


4 
4 
1 


.90 
.70 
.17 
.35 
.26 
.18 
.20 
.23 
.54 


26.51 


We«t  BiJANcii,  Delaware  River,  at  Hakcock,  X.  Y. 

This  station  wuis  establislieil  October  15,  11)02,  by  Robert  E. 
Ilorton,  aiid  has  since  been  maintained  by  the  U.  S.  Geological 
Survey  in  cooperation  with  this  Departments.  It  is  located  one- 
half  mile  west  of  the  Erie  railroad  station  at  Hancock,  X.  Y., 
and  about  one  mile  above  the  mouth  of  East  branch. 

The  channel  is  straight  for  400  feet  above  and  800  feet  below 
the  bridge.  The  current  is  swift.  Both  banks  are  high  and  rocky 
and  are  not  subject  to  overflow.  The  bed  of  the  stream  is  com- 
pose<l  of  earth  and  cobblestimes. 

Discharge  measurements  are  made  from  the  down-stream  side 
of  the  bridge,  at  which  the  gage  is  located.  The  bridge  has  a 
single  span  of  2l]o  feet.  The  initial  ix)int  for  soundings  is  the 
top  of  the  face  of  the  left  abutment  on  the  down-stream  side.  The 
bridge  floor  is  marked  at  intervals  of  five  feet  with  black  paint. 

The  original  wire  gage  was  attached  to  the  u|)-stream  side  of  the 
bridge.  It  was  replaced  July  20,  11)03,  by  a  standard  chain  gage. 
The  location  and  the  gage  datum  were  not  changed.  The  length 
of  the  chain  from  the  end  of  the  weight  to  the  marker  is  30.44 
feet.  The  gage  is  read  twice  each  day  by  David  Pulver,  the  col- 
Ictor  of  tolls  at  the  bridge.  The  K^nch-mark  is  a  circular  chisel 
draft  on  the  up-stream  corner  of  the  left  abutment.     Its  eleva- 
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tioii  is  assiinicd  at  100.00.  The  elevation  of  the  top  of  the  pulley 
is  106.29.  The  elevation  of  water-surface,  when  the  gage  reads 
zero,  is  75.75, 

Mean  Daily  Gage  Height,  in  Feet,  of  West  Branch,  Delaware  River,  at  Hancock,  N.  Y. 


DAY. 

Jan. 

Feb. 

Mar. 

.\pril. 

May. 

June. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

Dec. 

1900. 
1 

4.3 
4.0 
4.2 
4.5 
5.1 
9.5 
7.2 
5.7 
5.2 
5.1 
4.6 
4.6 
3.8 
3.7 
3.2 
4.0 
4.1 
3.6 
3.6 
3.6 
4.2 
4.1 
4.1 
4.4 
7.6 
6.3 
5.7 
5.0 
4.5 
4.0 
4.0 

3.9 
3.2 
3.9 
3.9 
4.0 
4.6 
6.0 
4.7 
4.4 
4.0 
5.5 
4.4 
4.3 
4:5 
4.5 
5.3 
7.0 
5.6 
5.2 
9.0 
8.0 
6.4 
5.8 
6.0 
7.8 
6.0 
5.6 
5.4 

4.7 
4.6 
4.6 
4.4 
3.9 
3.8 
4.0 
3.8 
3.8 
3.8 
6.9 
5.1 
4.8 
4.7 
4.5 
4.2 
4.1 
3.9 
3.8 
3.8 
3.6 
3.7 
3.6 
3.4 
4.1 
6.2 
5.2 
5.6 
5.6 
5.1 
5.0 

4.8 
4.8 
4.5 
5.1 
4.8 
4.8 
5.2 
5.2 
5.0 
4.8 
4.5 
4.3 
4.3 
5.1 
7.3 
7.0 
6.1 
5.6 
5.2 
5.3 
4.9 
5.0 
4.7 
4.6 
4.4 
44 
4.4 
4.2 
4.3 
4.4 

• 

5.9 
6.4 
5.8 
6.6 
6.3 
5.8 
5.6 
5.2 
4.4 
4.7 
5.1 
6.5 
5.0 
4.8 
5.0 
5.7 
4.5 
4.7 
4.4 
4.2 
4.0 
4.0 
3.9 
3.8 
3.8 
3.6 
3.4 
3.6 
3.7 
3.5 
3.4 

3.2 
3.2 
8.2 
3.1 
3.3 
3.8 
3.5 
3.3 
3.2 
3.2 
4.7 
4.3 
4.0 
5.0 
4.7 
4.4 
4.2 
5.9 
5.2 
4.8 
4.4 
4.2 
4.2 
4.3 
3.9 
3.8 
3.5 
3.5 
3.3 
3.2 

3.2 
3.1 
3.1 
3.0 
3.1 
3.1 
2.8 
2.9 
2.8 
2.7 
2.9 
2.8 
2.6 
2.6 
2.7 
2.5 
2.6 
3.0 
3.0 
2.8 
2.7 
2.7 
2.9 
3.0 
3.0 
3.2 
2.8 
2.7 
2.6 
2.7 
2.6 

2,7 
2.5 
2.6 
2.6 
2.5 
2.9 
2.5 
2.5 
2.6 
2.5 
2.4 
2.4 
2.4 
2.4 
2.5 
2.7 
3.2 
3.0 
2.8 
3.0 
2.8 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.5 
2.5 

2.5 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.5 
2.7 
2.6 
2.4 
2.4 
2.5 
2.5 
2.4 
2.4 
2.5 
2.3 
2.3 
2.3 
2.3 
2.4 
2.5 
2.4 
2.4 
2.4 
2.3 
2.4 

2.4 

2.3 
2.3 
2.3 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.5 
2.7 
2.8 
2.6 
2.6 
2.5 
2.5 
2.5 
2.5 
2.4 
2.4 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 

2.4 
2.5 
2.5 
2.4 
2.4 
2.4 
2.5 
2.5 
2.4 
2.4 
2.5 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.5 
2.5 
2.4 
2.5 
2.7 
2.5 
2.9 
2.6 
2.8 

2.5 

2 

2  4 

3 

2  7 

4 

2  8 

5 

2.8 

6 

2  7 

7 

2.5 

8 

2  7 

9  

2  6 

10  

2  5 

11 

2.7 

12 

2.6 

13 

2  6 

14 

3.5 

15 

3  8 

16 

3.6 

17 

3.3 

18 

3.2 

19 

3.3 

20 

3.0 

21 

3.0 

22 

3.4 

23 

3.3 

24  

3.1 

25      

3.1 

26 

3.2 

27 

3.0 

28 

3.0 

29 

3.2 

30  

3.2 

3.1 

NuTB. —  Probable  ice  conditions  during  the  greater  part  of  January  and  February  1-5 
also  Decemt>er  19-31. 


Current-meter  Discharge  Measurements  of  West  Branch,  Delaware  River,  al  Hancock,  N.  Y. 


DATE. 


July  21a 

Nov.  18a 


Hydrographer. 


Cxsvert  and  James 
Hoyt  and  Covert . 


Gage 
height. 

Width. 

Area  of 
section. 

Feet. 
2.75 
2.42 

Feet. 
190 
72 

Square 
feet. 
168 
74 

Dis- 
charge. 


Second- 
feet. 
155 
51 


a  Measurements  made  at  wading  section. 
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r  rondittociH  Iwwed  oi 


Second- FEET. 

Run -OF 

..o»™. 

Ma.\iimim. 

Mean. 

Per 

dnlnBCe 

1901). 

hIiih) 

1 

H.IOO 

34H 

1 

30 
30 

a'.ew 
a!  20 

'ss 

1,200 

n? 

S 

i 

3 

1,7a 

Gaging  of  Stbeams:   Dklaware  River  Basin.  531 

Delaware  River  at  Port  Jervis,  N.  Y. 

This  station  is  located  at  the  toll  bridge  over  the  Delaware 
river  at  Port  Jervis.  It  was  established  for  the  United  States 
Weather  Bureau  by  Irving  Righter,  City  Engineer,  Port  Jen'^is, 
N.  Y.,  October  12,  1904. 

This  station  is  maintained  for  the  purpose  of  flood  predictions 
by  the  Weather  Bureau  and  the  records  of  gage  heights  are  sup- 
plied to  the  Geological  Survey  for  the  purpose  of  determining  the 
regimen  of  flow  of  the  upper  Delaware  drainage. 

Mongaup  river  enters  the  Delaware  from  the  north  about  6 
miles  above  the  station  and  Neversink  river,  also  from  the  north, 
enters  about  one  mile  below  the  station. 

The  river  section  is  affected  by  ice  to  a  greater  or  less  extent 
each  winter. 

Considerable  difficulty  has  been  experienced  in  maintaining  the 
datum  of  the  chain  gage  constant.  On  September  4,  1908,  a 
careful  investigation  was  made  and  in  order  to  avoid  negative 
readings  a  change  in  the  original  datum  of  about  2  feet,  as  nearly 
as  it  could  be  detormined,  was  made.  The  new  chain  length  set 
on  this  date  was  36.47  feet  from  rivet  marker  to  the  end  of  the 
weight  The  relation  between  the  gage  datum  and  the  following 
bench-marks  was  determined : 

Port  Jervis  city  bench-mark,  from  which  the  gage  was  origin- 
ally established,  is  a  cross  located  on  the  door-sill  of  the  school- 
house  on  Thompson  street  near  Water  street.  Elevation  above 
gage  datum,  ^7.75  feet. 

Bench-mark  No.  2,  top  of  down-stream  left  corner  of  pier  of 
toll  bridge,  elevation  above  gage  datum,  29.92  feet. 

Bench-mark  N^o.  3,  top  of  right  abutment  of  toll  bridge  at  apex 
of  angle  caused  by  junction  of  down-stream  wing-wall.  Eleva- 
tion above  gage  datum,  29.02  feet.  The  elevation  of  the  datum 
of  the  gage  is  414.89  feet  above  mean  sea  level. 

Conditions  of  flow  at  this  point  are  constant  and  a  good  rating 
table  has  been  developed  for  low  and  medium  stages.  Careful 
comparisons  of  this  station  with  the  Riegelsville  and  the  two 
Hancock  stations  indicate  that  the  corrections  applied  to  the  gage 
heights  were  essentially  correct  and  that  the  discharge  data  can  be 
fully  relied  on. 
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The  maxiiuuin  flood  crest  discharge  at  this  station  occurred 
October  10,  1903,  and  is  estimated  to  have  been  nbout  155,000 
second-feet,  or  47.7  second-feet  per  square  mile.  The  crest  stage 
was  equivalent  to  23.3  feet  on  the  gage  and  is  believed  to  have 
been  the  highest  stage  caused  by  free  flow  without  ice  for  more 
than  a  century.  A  stage  of  25.5  feet  was  recorded  in  March, 
1904,  due  to  an  ice  gorge. 

Mean  Daily  Gage  Height,  in  Feet,  of  Delainare  River  at  Port  Jervis,  X.    Y. 


1. 
2. 
3. 
4. 

5 

6. 
'7. 

8. 

9. 
10. 
11. 
12 
13 
14 
15 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


DAY. 


1909. 


Jan. 

Feb. 

Mar. 

April 

May. 

June. 

July. 

h»K- 

Sept 

2.5 

3.4 

5.6 

5.0 

6.5 

2.8 

2.5 

1.5 

1.0 

2.5 

2.9 

5.1 

4.8 

8.5 

2.8 

.     2.4 

1.5 

1.0 

2.5 

2.8 

nS  •  f 

4.4 

7.5 

2.4 

2.2 

1.4 

1.9 

2.4 

3.2 

4.0 

7.2 

2.0 

2.1 

1.4 

.9 

2.8 

3.2 

4.4 

5.1 

7.5 

2.7 

1.9 

1.4 

.9 

9.6 

3.4 

4  1 

4.4 

7.6 

3.6 

1.7 

1.4 

.9 

10.0 

6.2 

4.0 

4.1 

7.0 

3.6 

1.7 

1.3 

.9 

6.8 

5.1 

4.0 

5.5 

7.4 

3.4 

1.7 

1.2 

.9 

5.6 

4.4 

3.8 

5.2 

6.8 

2.8 

1.7 

1.2 

.9 

5.2 

4.0 

3.8 

5.0 

5.4 

3.0 

1.6 

1.2 

.9 

4.7 

4.8 

6.8 

4.6 

6.6 

3.2 

1.6 

1.3 

1.2 

4.5 

5.3 

5.8 

4.1 

7.0 

3.6 

1.4 

1.3 

1.1 

4.3 

4.5 

5.2 

3.9 

6.0 

8.4 

1.4 

1.3 

1.0 

3.8 

4.7 

5.0 

3.9 

5.2 

4.0 

1.4 

1.2 

1.0 

3.5 

5.0 

4.7 

7.6 

4.8 

4.0 

1.4 

1.2 

1.0 

3.7 

5.5 

4.5 

8.4 

5.0 

4.0 

1.4 

1.2 

1.0 

3.9 

8.4 

4.2 

7.6 

4.7 

3.8 

1.8 

1.4 

1.2 

3.1 

7.5 

4.0 

7.0 

4.5 

4.1 

1.5 

1.8 

1.1 

2.8 

6.7 

4.0 

6.8 

4.3 

4.8 

l.S 

2.2 

1.0 

2.7 

9.2 

3.8 

6.4 

4.0 

4.2 

1.8 

2.0 

.9 

2.7 

17.7 

3.6 

5.6 

3.6 

4.0 

1.6 

1.9 

.9 

8.1 

8.4 

3.5 

5.1 

3.8 

3.6 

1.5 

1.8 

.9 

3.2 

7.1 

3.2 

5.0 

3.6 

3.2 

1.7 

1.6 

.9 

3.2 

7.2 

3.0 

5.3 

3.4 

3.0 

1.8 

1.6 

.    1.0 

6.7 

9.3 

3.5 

5.0 

3.0 

2.7 

1.9 

1.4 

1.0 

6.8 

7.8 

7.5 

4.5 

2.7 

2.7 

1.9 

1.3 

1.0 

5.8 

6.6 

6.5 

4.5 

3.2 

2.7 

1.9 

1.3 

1.0 

5.2 

6.2 

6.4 

4.4 

3.2 

2.7 

1.7 

1.3 

1.2 

4.6 

6.0 

4.2 

3.4 

2.5 

1.6 

1.2 

1.3 

4.2 

5.7 

5.0 

3.2 

2.5 

1.6 

1.2 

1.2 

4.0 

5.3 

3.0 

1.5 

1.0 

Oct. 


Nov. 


1.1 

1.0 

1.0 

1.0 

.8 

.8 

.8 

.8 

.8 

.8 

.8 

.8 

1.0 

1.0 

1.2 

1.2 

1.1 

1.0 


1.1 
1.1 

1.0 


1.1 

1.1 

1.1 

1.1 

1.0 

1.0 

1.0 

1.0 

.9 

.9 

.9 

.8 

.8 

.8 

1.0 

1.0 

1.1 

1.1 

1.1 

1.1 

.9 

.9 

.8 

.8 

1.4 

1.4 

1.0 

1.0 

1.5 

1.3 


Xkx. 


I 
1 
1 
1 
1 
1 
1 


5 
5 
5 

4 
4 
4 
3 


1.5 
1.4 
1.3 
1.3 
l.S 
1.5 
2.3 
3.0 
3.3 
3.1 


2 
2 


2.7 
2.7 
2.6 
2.6 
2.5 
2.5 


2 
2 
2 
2 
2 
2 


Note. —  Ice  conditions,  January  1-5  and  December  19-31. 


Current-meter  Discharge  Measurements  of  Delaware  River  at  Port  Jervis,  N,    Y. 


DATE. 


1909. 
Aug.  23... 
Nov.  16 .  . 
Nov.  17.. 


Hydrograplier. 


W.  G.  Hoyt 

Hoyt  and  Covert 
Hoyt  and  Ck)vert 


Gage 
height. 

Width. 

Area  of 
section. 

Feet. 
1.65 

.9 
1.07 

Feel. 
498 
264 
263 

Sauare 

itsoo 

610 
689 

Dis- 
charge. 


Second- 
feei. 
879 
354 
432 


Gaoino  of  Streams:   Dki-vware  Rivee  TJasix,  5.'^ 

Uean  Dailji  DiKhargt,  Seamd-feet.  of  Dtlaaare  River  al  Fori  JervU.  N.   Y. 


r  conditions  obulned  from  a 


r  la  '}!  esilmaled  on  the  basis  oC 
itiona  Daily  dtwhanre  for  opeci- 
Ih  u^II  deflned  tielow  Kage  lielglit. 


MonOdv  DUchnrgc  of  Delaw 
1  Drainage  area, 

re  River  al  Port  Jemla 
1,250  stiuare  miie.s.) 

N.   Y. 

»„„,.„ 

.,, 

Run-off. 

"™™ 

Maximum. 

Minimum. 

Mean. 

Per 

square 

area. 

1909. 

ino 

2:M40 

'11 
1 

600 

8  790 

;W7 

5,550 

5;a2 

:i22 

!l2W 
1,71 

S 

021) 

525 

534:  Report  of  State  Engineer. 

NEVERSINK  RIVER  DRAINAGE  BASIK 

Description. 

The  Neversink  river  is  formed  by  the  confluence  of  the  east 
and  west  branches  of  Neversink  creek,  in  the  western  part  of 
Ulster  county.  It  flows  in  a  southerly  direction  across  the  coun- 
ties of  Sullivan  and  Orange  into  Delaware  river  at  Port  Jervis. 

Its  principal  tributaries  are  Sheldrake  creek,  coming  in  from 
the  west  through  a  chain  of  lakes  and  joining  the  river  at  Thomp- 
sonville,  about  25  miles  from  the  mouth,  and  Bush  kill,  a  small 
tributary  from  the  same  side,  joining  at  Oakland  valley,  some  12 
miles  further  down-stream.  From  the  east  the  Basher  kill,  a 
tributary  of  considerable  importance,  formed  by  the  Pine  kill  and 
Garmaeu,  flows  into  the  Xeversink  near  Godeffroy,  aVout  9  miles 
from  Port  Jervis  and  just  above  the  gaging  station,  which  is 
located  at  the  suspension  highway  bridge  at  this  point. 

The  river  drains  a  narrow  valley  along  the  southern  slope  of 
the  Catskill  mountains.  There  are  several  reservoirs  in  the  upper 
watershed,  two  of  which  are  now  in  use.  The  principal  power  is 
located  at  Rose's  Point,  near  Cuddybackville,  in  the  vicinity  of 
the  old  Delaware  and  Hudson  canal.  About  one-half  mile  above 
this  point  is  a  low  concrete  dam,  which  diverts  water  through  the 
old  feeder  ditch  to  the  plant.  This  plant  supplies  Port  Jervis, 
Middletown  and  other  small  places  in  the  vicinity  with  eleclrir. 
light  and  power. 

Neverstnk  Rivkr  at  Godeffroy,  N.  T. 

This  station  is  located  at  the  suspension  highway  bridge  about 
one-half  mile  east  of  the  town  of  Godeffroy  and  eight  miles  al)ove 
the  mouth  of  the  river.  A  staff  gage  was  established  at  this  point, 
August  4,  1003,  and  was  washed  out  October  0,  in  the  same  year. 
A  new  gage  was  established  August  22,  1900,  to  obtain  general 
statistical  and  comparative  data  regarding  the  flow  of  the  Xever- 
sink,  and  this  is  maintained  in  coiiperation  with  the  State  Engi- 
neer's Department.  This  is  an  enameled  iron  staff  gage  bolte<l  to 
the  river  face,  down-stream  side  of  the  left-hand  abutment. 

Bench-mark  No.  1  is  on  the  outer  comer  base  stone,  right-hand 
down-stream  tower,  marked  with  crow's-foot  and  circle;  elevation, 


Gaging  of  Streams:   I>et.aware  River  Basin. 
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15.996.  Bench-mark  "No.  2  is  a  spike  in  a  birch  tree  14  inches 
in  diameter,  blazed  3  feet  above  the  ground,  on  left-hand  side  of 
west  approach  to  bridge,  10  feet  from  up-stream  tower;  eleva- 
tion, 16.140.  Both  points  are  referred  to  zero  of  the  gage.  The 
datum  of  the  new  gage  is  0.98  foot  lower  than  the  gage  of  1903. 
Therefore  all  previously  published  gage  heights  for  this  station 
should  have  0.98  feet  added,  in  order  to  apply  to  the  present 
datum.  The  new  gage  datum  has  remained  the  same  during  the 
maintenance  of  the  station.  Conditions  are  good  for  accurate 
discharge  measurements  during  the  open-water  period,  excoj^t  for 
extreme  low  water,  when  wading  measurements  have  to  be  re- 
sorted to,  or  a  bridge  about  one  mile  farther  down-stream  used. 
Area  of  drainage  basin  above  station  is  314.4*  square  milos;  area 
above  mouth,  346*  square  miles. 


Mean  Daily  Gage  Height,  in  Feet, 

of  Never  sink  River 

at  Godeffroy,  N.   Y. 

DAY. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

Dec. 

1009. 
1 

2.40 

2.52 

2.48 

2.40 

2.42 

2.48 

2,40 

2.45 

2.45 

2.52 

2.50 

2.55 

2.48 

2.60 

2.55 

2.55 

2.50 

2. .50 

2.50 

2.55 

2.60 

2.65 

2.65 

2.60 

2.60 

2.55 

2.60 

2.55 

2.55 

2.50 

1 

2.60 
2.50 
2.60 
2.60 
2.70 
2.55 
2.55 
2.60 
2.60 
2.55 
2.55 
2.60 
2.60 
2.60 
2.55 
2.55 
2.55 
2.50 
2.55 
2.60 
2.60 
2.55 
2.55 
2.70 
2.65 
2.75 
2.60 
2.80 
2.75 
2.60 

2.76 

2.65 

2.75 

2.75 

2.70 

2.70 

2.75 

2.70 

2.76 

2.75 

2.65 

2.75 

2.66 

2.76 

2.75 

2.75 

2.75 

2.65 

2.80 

2.60 

2.60 

2.50 

2.65 

2.65 

2.75 

2.70 

2.60 

2.70 

2.60 

2.65 

2  65 

2    

2  45 

3 

4         

2.50 
2  50 

6 

2  35 

6        

2  55 

7         

2  45 

8 

2.60 

9 

10    

2.65 
2  65 

11 

2  65 

12 

2  65 

13    

3  20 

14    

3  94 

15 

3  68 

16      

2  60 

17 

2  55 

18    

2  45 

19 

2  65 

20    

2  40 

21 

2.85 
2.72 
2.55 
2.78 
2.35 
2.35 
2.40 
2.42 
2.58 
2.42 
2.50 

2.65 

22 

2.66 

23 

2.65 

24 

2  55 

25 

2.65 

26 

27 

28 

29 

30 

31 

♦  Taken  from  Bein*.s  atlas  of  New  York. 
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CurrerU-meler  Discharge  MeaauremenU  of  NeverHnk  River  at  God^ffroy,  N.  Y. 


DATE. 


Hydrographer. 


1909. 
Aug.  21.. 
Aug.  22.. 
Nov.  20a.. 


C.  C.  Covert 

Covert  and  Hoyt 
C.  C.  Covert 


Gage 
height. 

Width. 

Aiea  of 
section. 

Feel. 
2.84 
2.70 
2.10 

Feet. 
157 
154 
40 

Square 

fe€i. 

495 

532 

32 

Dis- 
chanpe. 


Seeond- 
ftH. 
298 
202 
31 


a  Measurement  made  at  wading  section  800  feet  below  mouth  of  Bosher  kill. 
Note. —  See  also  miscellaneous  measurements  in  table  next  following. 

iflSCETJ^ANEOUS  DISCHARGE  3^IeASUKKMENTS  MadE  IN  THE  DeLA- 

WARE  River  Drainage  Basin. 


DATE. 

Stream. 

Tributary  to. 

Locality. 

Dis- 
charge. 

1909. 
Aug.  23a .... 

Neversink  river 

Delaware  river.  . 
Delaware  river. . 
Delaware  river . . 

Godeffroy,  N.  Y. 
Godeffroy.  N.  Y. 
Godeffroy.  N.  Y. 

Second- 
feet. 
169 

Nov.  206 

Neversink  river 

70 

Nov.  20c .... 

Neversink  river 

9.2 

a  Measurement  made  in  tail-race  of  power  plant. 

b  Discharge  of  Neversink  river  measured  at  the  inflow  to  the  power  dam. 

c  Measurement  made  above  Hasher  kill ;  shows  leakage  when  power  plant  is  shut  down. 

MOXGAUP  IlIVER   DRAIXAGE  BASIX. 

Description. 

The  Moiigaiip  river  rises  near  the  village  of  Bradley  in  Lil)erty 
township,  iSiillivan  eonnty.  It  Hows  in  a  southerly  direction 
through  Sullivan  county  to  the  Delaware  river,  into  which  it 
empties  near  the  village  of  ^longaup,  about  6  miles  northwest  of 
Port  Jervis. 

The  stream  has  a  rather  narrow,  precipitious,  well-timl)ereil 
drainage  basin,  which  is  cut  up  by  numerous  small  tributaries  that 
form  outlets  to  the  various  small  lakes  which  characterize  this 
drainage.  Among  tho  more  imj)ortant  of  these  tributaries  are 
Middle  ilongaup,  which  joins  near  Hushville,  West  Mongaup, 
which  joins  near  Mongaup  valley,  and  Hlack  Lake  creek,  about  0 
miles  farther  down-stream.  These  tributaries  are  all  from  the 
right,  while  from  tho  left,  enters  Kinne  brook,  about  3  miles  l)elow 
Mongaup  valley,  and  Black  brook,  some  8  or  10  miles  farther 
down-stream.  The  last  six  or  seven  miles  of  the  stream's  course 
is  abmg  the  boundary  line  between  Orange  and  Sullivan  coun- 
ties. 
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Throughout  its  course  the  stream  is  very  precipitious  and  it 
offers  several  opportunities  for  power  development,  the  most  im- 
portant of  which  is  Mongaup  falls,  some  8  or  10  miles  above  the 
mouth. 

Mongaup  River  near  Rio,  N.  Y. 

This  station  is  located  at  the  steel  highway  bridge  near  Part- 
ridge Ranch,  about  six  miles  above  Mongaup  village  and  about 
fourteen  miles  from  Port  Jer\'is,  N.  Y.  A  standard  chain  gage 
was  established  at  this  point,  December  8,  1006,  to  obtain  general 
statistical  and  comparative  data  regarding  the  flow  of  the  Mon- 
gaup. This  station  is  maintained  by  Charles  II.  Cooke,  C.  E.,  of 
Xew  York  city,  in  ccKJperation  with  the  U.  S.  Geological  Survey 
and  the  State  Engineer's  Department  of  Xew  York.  On  account 
of  inability  to  obtain  reliable  gage  readings,  earlier  observations 
at  this  station  have  not  been  published. 

The  chain  has  a  length  of  15.14  feet  and  is  referred  to  the 
following  bench-marks:  Xo.  1,  highest  point  on  a  large  boulder 
about  fifty  feet  south  of  the  down-stream  side  of  the  right  abut- 
ment, marked  with  the  letters  ^^  B.  M.";  elevation  G.18.  Xo.  2, 
a  point  on  the  bridge  seat  on  the  down-stream,  right  abutment; 
elevation  12.07. 

The  bridge  has  a  span  of  140  feet.  There  is  one  channel  at  all 
stages  and  measurements  are  made  from  the  down-stream  side  of 
the  bridge.  The  channel  above  the  station  is  straight  for  about 
500  feet  and  during  low  and  medium  stages  is  divided  into  two 
parts  by  a  small  island  just  above  the  bridge.  The  channel  below 
the  bridge  is  straight  for  about  200  feet,  when  it  makes  an  abrupt 
turn  to  the  right.  The  banks  on  either  side  are  of  medium  height 
and  rarely  overflow,  excei)t  during  extreme  high  stages.  Condi- 
tions for  measuring  at  this  point  are  fairly  good,  except  in  low 
stages,  when  the  current  becomes  rather  sluggish.  Low-water 
measurements  are  usually  made  by  wading  at  the  ripples  below 
the  bridge.  Very  few  measurements  have  been  in^de  and  there 
is  no  rating  curve  for  this  station. 
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Mean  Daily  Gage  HeigM,  in  Feet,  of  Mongaup  River  at  Rio, 

N.  Y. 

DAY. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

1909. 
1 • 

0.72 
0.74 
0.72 
0.69 
0.72 
0.69 
0.66 
0.66 
0.66 
0.78 
0.86 
0.82 
0.78 
0.72 
0.72 
0.69 
0.76 
0.75 
0.66 
0.69 
0.69 
0.69 
0.62 
0.72 
0.80 
0.68 
0.66 
0.72 
0.75 
0.76 

0.74 

0.68 

0.69 

0.64 

0.68 

0.65 

0.62 

0.59 

0.62 

0.70 

0.74 

0.79 

0.82 

0.80 

0.69 

0.66 

0.75 

0.69 

0.68 

0.68 

0.68  , 

0.69 

0.72 

0.78 

0.78 

0.80 

0.80 

0.79 

0.78 

0.76 

0.74 

0.68 
0.69 
0.64 
0.69 
0.72 
0.74 
0.70 
0.68 
0.68 
0.69 
0.70 
0.70 
0.69 
0.68 
0.70 
0.70 
0.65 
0.65 
0.64 
0.66 
0.64 
0.64 
0.66 
0.68 
0.70 
0.78 
0.88 
0.91 
0.78 
0.78 

0  80 

2 

0  78 

3 

0.85 

4 

0.78 

6 

0.78 

6 

0.72 

7 

0.62 

8 

0.66 
0.69 
0.70 
0.74 
0.66 
0.69 
0.69 
0.80 
0.92 
1.09 
1.56 
1.14 
1.02 
0.95 
0.89 
0.84 
0.76 
0.79 
0.75 
0.74 
0.74 
0.74 
0.75 
0.74 

0.74 

9 

0.65 

10 

0.78 

11 

0.75 

12 

0  88 

13 

0  90 

14 

1.80 

15 

1.60 

16 

1.30 

17 

1.15 

18 

1-25 

19 

1.25 

20 

1.25 

21 

1.40 

22 

1.42 

23 

24 -. 

25 

26 

27 

28 

29 

30 

31 

Currcnt-mctcr  Discharge  Measurements  of  Mongaup  River  near  Rio,  N.  Y. 


DATE. 


1909. 

July  24 

Nov.  19a.. . 


Hydrographer. 


C.  C.  Covert  and  W.  A.  James. 
C.  C.  Covert 


Qage 
height. 

Width. 

Area  of 
section. 

Feet. 
1.12 
.74 

Feet. 
138 
72 

Sauare 
feet. 
157 
60 

a  Measurement  made  at  wading  section. 


Dis- 
charge. 


Second- 
feet. 
150 
51 


SUSQUEHANNA  RIVER  DRAINAGE  BASIN. 

Desceiption  of  Susquehanna  Riveb. 

Siisqucliaiina  river  rises  in  Otsego  lake,  in  northern  Otsego 
county,  N.  Y.,  at  an  elevation  of  1,193  feet  above  tide  and  flows 
in  a  general  southerly  direction  into  Chesapeake  bay.  Its  course 
is  in  many  places  extremely  tortuous,  crossing  the  state  boundary 
between  Xew  York  and  Pennsylvania  three  times.  The  entire 
length  of  the  river  is  alx)ut  500  miles,  and  it  drains  an  area  of 
27,400  square  miles,  of  which  21,060  square  miles  lie  in  Penn- 
sylvania, 6,080  in  Xew  York,  and  260  in  Maryland. 


Gaging  of  Stbeams:  Susquehanna  Eiveb  Basin.      5S9 

The  topography  of  the  basin  varies  widely  in  character.  In 
New  York  the  stream  and  its  tributaries  flow  through  a  rolling 
and  in  places  rather  broken  country,  bounded  on  the  north  by  a 
mountainous  area.  In  this  part  of  the  course  its  bed  is  of  gravel 
or  sand,  with  occasional  rock  ledges,  and  its  banks  are  moderately 
high  and  not  extensively  subject  to  overflow.  In  Pennsylvania  the 
river  enters  a  mountain  region,  its  banks  are  high,  and  it  winds 
and  twists  among  the  parallel  ranges  in  a  bed  composed  generally 
of  drift  materials,  gravel,  sand  and  boulders.  In  the  lower  part 
of  its  course,  from  Marietta  to  Havre  de  Grace,  it  occupies  a 
broad,  deep  valley,  varying  in  width  from  a  few  hundred  feet  to 
more  than  a  mile,  and  is  for  the  most  part  bounded  on  either 
shore  by  rocky  bluffs  and  table-lands  elevated  from  100  to  500 
feet  above  its  waters. 

Susquehanna  Hiver  at  Binguamton,  N.  Y. 

This  station  was  established  July  31,  1901,  by  Robert  E.  Ilor- 
ton,  and  has  since  been  maintained  by  the  IT.  S.  Geological  Survey 
in  cooperation  with  this  Department.  It  is  located  at  the  Wash- 
ington street  bridge,  about  800  feet  up-stream  from  the  junction 
of  Chenango  and  'Susquehanna  rivers. 

On  account  of  the  unfavorable  conditions  produced  by  a  rift, 
which  extends  diagonally  across  the  stream  underneath  the  Wash- 
ington street  bridge,  discharge  measurements  are  made  at  the  Ex- 
change street  bridge,  1,900  feet  up-stream. 

A  standard  chain  gage  is  attached  to  the  up-stream  side  of  the 
left  span  of  the  Washington  street  bridge.  The  gage  is  up-stream 
from  the  crest  of  the  rift  and  over  a  stretch  of  smooth  water  ex- 
tending to  the  dam,  2,800  feet  above.  Gage  readings  are  un- 
affected by  backwater  from  Chenango  river  at  ordinary  stages. 
The  gage  is  read  twice  each  day  by  William  Ray  Monroe.  The 
bench-mark  is  a  chisel  draft  on  the  comer  of  the  left  bridge  abut- 
ment on  the  up-stream  side.  Its  assumed  elevation  is  100.00. 
The  elevation  of  water-surface,  when  the  gage  reads  zero,  is  76.29. 
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Currenl-mtter  Ditcharge  Mcamrenuntt  of  Sui^uehanna  River  at  BinghuTnton,  V.   Y 


DATE. 

»SK, 

Width. 

Are«of 

Di»- 

1909. 
Aug.  20 

r.. 

Fetl. 
438 

497 

Srcond- 
frU. 

Mran  Dailv  DliKhTrgr.  Serona/eel.  of  Siunufhi 

nna  Rim 

.    Y. 

roTB.—  Dally  cllschargea  January  1  ti 
Open  ehamiel  rallnii  applied  throiii 
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Monthly  Discharge  of  Susquehanna  River  cU  Binghamton,  N. 
[Drainage  area.  2,400  square  miles.] 


Y. 


MONTH. 


1909. 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  Second-feet. 


Maximum. 

Minimum. 

Mean. 

27,300 

810 

5,970 

33.600 

2,450 

12,300 

17,600 

2,700 

7.480 

24,000 

4,320 

9,670 

20,600 

2.090 

7.700 

5,470 

1.380 

2,700 

1,3«0 

600 

928 

1,850 

418 

838 

700 

335 

476 

920 

335 

480 

810 

336 

607 

1,850 

500 

863 

33,600 

335 

4.170 

Per 

square 

mile. 


2.49 
5.12 
3.12 
4.03 
3.21 
1.12 
.387 
.349 
.198 
.200 
.253 
.360 

1.74 


Run-off. 


Depth  in 

incnes  on 

drainage 

area. 


2.87 

5.33 

3.60 

4.50 

3.70 

1.25 

.45 

.40 

.22 

.23 

.28 

.42 

23.25 


miscellivneous  discharge  measurements,  susquehanna 

Ejver  Drainage  Basin. 

A  measurement  of  the  discharge  of  Susquehanna  river  at  Sid- 
ney, X.  Y.,  was  made  by  C.  C.  Covert,  July  21,  1909.  Stage  of 
the  stream  was  2().72  feet  below  the  top  of  the  hand-rail,  30  feet 
from  the  left-hand  end  of  the  bridge  on  the  dowii-stream  sidje. 
Discharge  was  296  second-feet. 

A  measurement  of  the  same  stream  at  Owego,  N.  Y.,  April  24, 
1909,  showed  a  discharge  of  9,780  second-feet,  the  stage  of  the 
stream  being  2.80,  as  indicated  by  a  gage  on  the  down-stream  end 
of  the  right-hand  pier  of  the  bridge. 

Chenango  River  at  Binghamton,  N.  Y. 

Chenango  river  rises  in  central  Madison  county,  N.  Y.,  in  the 
towns  of  Eaton  and  Madison,  flows  southward,  and  unites  with  the 
Susquehanna  at  Binghamton.  Its  head-water  valleys  lie  at  an  ele- 
vation of  alx)ut  1,200  feet  above  tide.  The  elevation  of  its  mouth 
above  tide  is  8G4  feet.  Its  length  is,  approximately,  70  miles 
and  its  drainage  area  is  1,580  square  miles. 

The  gaging  station,  which  was  established  July  31,  1901,  by 
Robert  E.  Horton,  has  since  been  maintained  by  the  U.  S. 
Geological  Survey  in  coiiperation  with  this  Department.  It  is 
located  at  the  Court  street  bridge,  Binghamton. 
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The  bridge  to  which  the  gage  is  attached  stands  squarely  across 
the  stream  at  a  point  where  there  is  a  good  bed  of  gravel  and  small 
cobblestones  and  a  smooth,  uniform  current.  The  channel  is  ob- 
structed by  three  masonry  piers  supporting  the  four  spans  of  the 
bridge,  79  feet  clear  width  each,  the  bridge  having  a  total  length 
of  337  feet  between  abutments.  A  small  rift  between  the  station 
and  the  confluence  of  Chenango  river  with  the  Susquehanna,  about 
2,500  foot  below,  cuts  off  backwater  at  ordinary  stages  of  the 
rivers.  For  periods  during  freshets  or  at  times  when  there  is  an 
abnormal  rise  on  one  or  both  streams,  either  record  may  be 
affected  by  backwater  and  too  great  a  discharge  indicated. 

A  standard  chain  gage  is  attached  to  the  hand-rail  of  the  bridge 
on  the  up-stream  side  of  the  first  span  from  the  right  bank.  The 
gage  is  read  by  William  Ray  Monroe.  The  bench-mark  is  a  cir- 
cular chisel  draft  on  the  up-stream  corner  of  the  bridge-seat  on  the 
left  abutment.  Its  assumed  elevation  is  100.00.  The  elevation  of 
watcT-surface,  when  the  gage  reads  zero,  is  65.98. 

In  estimating  the  run-off  of  Chenango  river,  the  area  directly 
tributary  to  storage  reservoirs,  from  which  diversion  is  made  to 
supply  Erie  canal,  has  been  deducted  from  the  total  natural  drain- 
age area.  The  diversion  area  of  six  reservoirs  at  the  head  of 
Chenango  river,  whose  outflow  is  turned  into  Erie  canal  through 
Oriskany  creek,  is  about  30  square  miles.  The  diversion  area  of 
De  Ruyter  reservoir,  at  the  head  of  Tioughnioga  river,  whose  out- 
flow is  turned  into  Erie  canal  through  Limestone  creek,  is  18.2 
square  miles.  These  two  areas  have  been  subtracted  from  the 
natural  drainage  area  of  1,580  square  miles,  giving  an  effective 
area  of  1,532  square  miles.  This  estimate  is  approximate,  as  no 
allowance  for  dirci»t  inflow  to  feeder  channels  from  additional 
areas,  nor  for  waste  into  the  original  stream,  has  l>een  made.  The 
gross  area,  from  which  more  or  less  run-off  is  diverted,  is  about 
105  square  miles. 
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Monthly  Discharge  of  Chenango  River  at  BinghamUm,  N.  Y. 
[Drainage  area,  1,530  square  miles.1 


MONTH. 


1009. 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  Skcond-feet. 


Maximum. 

Minimum. 

Mean. 

14.900 

235 

2.830 

18,900 

1,020 

6.670 

10,600 

1,480 

4,130 

13,600 

1,820 

5,180 

11,800 

1.020 

3,900 

3,190 

550 

1.410 

505 

115 

269 

305 

10 

177 

305 

70 

155 

460 

70 

179 

460 

70. 

234 

1,650 

142 

402 

18,900 

10 

2,130 

Per 

square 

mile. 


1.85 
4.36 
2.70 
3.39 
2.55 
.922 
.176 
.116 
.101 
.117 
.153 
.263 

1.39 


Run-off. 


Depth  in 

inches  on 

drainage 

area. 


2.13 
4.54 
3.11 


3 
2 
1 


.78 
.94 
.03 
.20 
.13 
11 
.13 
.17 
.30 


18.57 


CIIEMUXG  RIVER. 

Description. 

Cheiiiimg  river  is  formed  at  Painted  Post,  X.  Y.,  by  the  con- 
fluence of  Tioga  and  Cohocton  rivers.  Cohocton  river  lies  en- 
tirely in  the  state  of  Xew  York.  Tioga  river  receives,  just  above 
\ts  mouth,  Canisteo  river,  a  large  tributary,  which  also  has  its 
drainage  basin  in  Xew  York  to  the  south  of  Cohocton.  The  drain- 
age area  of  Tioga  river,  above  the  Canisteo,  is  mainly  in  Penn- 
sylvania. Chemung  river  flows  southeastward  through  Corning, 
Elmira  and  Chemung,  crosses  the  state  line  and  flows  for  a  short 
distance  in  Pennsylvania,  then  returns  to  Xew  York,  and  crosses 
again  to  Pennsylvania  near  Waverly,  finally  emptying  into  the 
Susquehanna  near  Athens,  Bradford  county.  Pa.  The  total  length 
of  the  river  is  about  40  miles,  of  which  30  miles  lie  in  Xew  York; 
the  drainage  area,  measured  at  the  mouth,  is  2,520  square  miles. 

The  topographic  features  of  the  basin  are,  as  a  rule,  l)oId  and 
broad.  The  hills  rise  to  a  height  of  several  hundred  feet  on  either 
side,  within  a  short  distance  of  the  stream.  The  upland  plateau 
is  to  a  largo  extent  wooded,  has  im])ervious  soil,  no  lake  storage, 
and  few  marsh  areas.  Tributaries  are  ramifying  and  uniformly 
distributed,  though  not  very  numerous,  and  dry  gullies,  or  flood 
channels,  are  common.     The  main   river  is  sluggish,  with  low 
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banks  and  a  broad  valley  or  flood  plain,  which  is  often  overflowed. 
The  concentration  of  storm  waters  from  the  three  large  streams, 
which  unite  just  above  Coming,  makes  possible  excessive  floods. 
Dikes  have  been  erected  in  the  cities  of  Elmira  and  Corning  for 
protection.  One  of  the  highest  recorded  freshets  in  the  stream 
occurred  June  1,  1889.  It  was  preceded  by  phenomenal  rainfall, 
aggregating  several  inches  in  a  few  hours  during  the  night  of  May 
31.  The  discharge  at  this  time  has  been  estimated  at  67  second- 
feet  per  square  mile  from  2,055  square  miles,  or  138,000  second- 
feet.* 

Chemung  Riveb  at  Chemung,  N.  Y. 

The  gaging  station  was  established  September  7,  1903,  by 
Robert  E.  Horton.  It  has  since  been  maintained  by  the  U.  S. 
Geological  Survey  in  cooperation  with  this  Department.  It  is 
located  at  the  suspension  highway  bridge,  midway  between 
Chemung,  N.  Y.,  and  Willawana,  Pa.,  near  the  state  line. 

The  channel  is  straight  for  700  feet  above  and  800  feet  below 
the  station.  The  right  bank  is  high,  cleared,  and  not  subject  to 
overflow;  the  left  bank  is  medium  height,  wooded,  and  will  over- 
flow at  high  water.  The  bed  of  the  stream  is  composed  of  gravel 
and  is  clean  and  permanent.  The  current  is  good.  There  is  but 
one  channel  at  all  stages. 

Discharge  measurements  are  made  from  the  down-stream  side 
of  the  bridge,  which  has  a  single  span  of  395  feet.  The  initial 
point  for  soundings  is  the  face  of  the  right  abutment  on  the  down- 
stream side. 

A  standard  chain  gage  is  attached  to  the  up-stream  side  of  the 
bridge,  near  the  right  bank,  and  is  read  twice  each  day  by  Daniel 
L.  Orcutt  The  bench-mark  is  formed  by  three  nails  driven  into 
a  telephone  pole  70  feet  to  the  right  of  the  initial  point  for  sound- 
ings and  about  30  feet  up-stream.  The  pole  is  marked  with  black 
paint  "  U.  IS.  G.  S.  B.  M."  Elevation  of  bench-mark  is  assumed 
at  100.000.  The  elevation  of  water-surface,  when  the  gage  reads 
zero,  is  70.12. 

The  smooth  water  reaches  of  the  stream  became  ice-covered  in 
winter.     Needle  ice  forms  over  the  rapids  and  is  carried  under 
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HT  OP   StATK   Exni.VFER. 


the  surface  ice.  Much  of  the  winter  fli>iv  aiiparpiitly  tillers 
through  these  beds  of  iieedle  ice  at  times.  The  cciiiclitions  render 
the  estimation   of  the  daily  discharge  in   winter   impracticable. 


Mean  Dailu  Oage  Hrighl.  i\ 


i,  of  Chemaag  Rim  al  Clumunii 


imt. 

July. 

Aug. 

Sept. 

Ort, 

N„, 

■v.. 

«l 

so' 

iTnl 

m 

„ 

84 

1,1)3 

1,80' 

1« 

.89 

N,n-E,— 1,-PcoMcliltui 
Sand  lH'ifinUTU  3i. 

pwvaik-.l  from  alMi 

IJ 

n  liar  J- 

-,1.  1 

'-''■-'" 

'■»"■"■•"■"■> 

rurrrnl-milcr  D, 

charge  Meiauremtntt 

■>/ 

■.„.. 

^ 

,-,c,„.,. 

a.  ,v.  Y. 

riATi:, 

11 

rlraerapluT, 

j  ui'Z. 

WMtU, 

Ar^a^of 

rlia'r'Kr, 

IWIfl 

Feet. 

Feet 

'r;r 

(.(, 

220 

1.110 

2.iJ 

K  Ihicknpss  ot  i™,  0.4( 
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ALLEGHENT  RIVER  DRAINAGE  BASIN. 

Description  of  Allegheny  River. 

Allegheny  river,  which,  with  the  Monongahela,  forms  the  Ohio 
at  Pittsburg,  rises  in  northern  Pennsylvania,  flows  north  into  the 
state  of  New  York,  then  flows  south  through  western  Pennsyl- 
vania.    The  headwaters  have  an  elevation  of  about  2,500  feet  and 
join  those  of  Genesee  river  on  the  north  and  of  the  Susquehanna 
on  the  east     The  total  length  from  the  source  to  the  mouth  at 
Pittsburg  is  about  300  miles,  47  of  whioh  are  in  the  state  of  New 
York.     The  principal  facts  concerning  this  river  have  been  given 
in  a  report  by  George  Lehman,  assistant  engineer,  contained  in 
House   Document   No.    72,  Fifty-fifth    Congress,    third   session. 
Although  this  river  drains  a  large  area,  much  of  which  is  of  an 
elevated  and  even  mountainous  character,  yet  it  is  of  compara- 
tively small  value  for  water-power.     The  total  fall  in  255  miles, 
between  Olean,  N.  Y.,  and  the  mouth,  is  only  725  feet,  or  an 
average  of  less  than  3  feet  per  mile.     This  descent  is  accom- 
plished without  abrupt  pitches,  and  even  with  few  rapids  having 
a  fall  of  much  consequence.     The  drainage  basin  of  Allegheny 
river  above  Red  House  is  comparatively  rugged  and  precipitous. 
It  is  mostly  covered  with  brush  and  light  forest.     A  considerable 
amount  of  snow  accumulates  in  the  winter  and  feeds  the  stream 
until  late  in  spring.     The  basin  is  underlain  by  shales  of  the 
Chemung  series,  and  the  depth  of  soil  is  usually  small,  excepting 
in  stream  valleys.     There  are  no  lakes  and  no  artificial  storage 
tributarv  to  the  stream.     The  Cuba  reservoir,  which  feeds  the 
Erie  canal  through  Genesee  river,  lies  on  the  divide  between  the 
Allegheny  and  Genesee  drainage  basins.       Apart  of  the  overflow 
from  this  reservoir  passes  into  the  Allegheny,  the  rest  passes  into 
Genesee   river.     During   about    half   of  the   year   the   river   is 
navigable  for  small  steamers  to  Franklin,  123  miles  above  Pitts- 
burg. 
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Allegheny  River  at  Red  House,  N.  Y. 

This  station  was.establiahed  September  4,  1903,  by  Robert  E. 
Horton.  It  has  since  been  maintained  by  the  U.  S.  Geological 
Survey  in  cooperation  with  this  Department  It  is  located  at  the 
Red  House  bridge,  near  the  stations  of  the  Erie  and  Pennsylvania 
railroads  and  about  5  miles  below  Salamanca,  N.  Y.,  about  13 
miles  above  the  point  where  the  river  leaves  New  York  state. 
At  Olean,  N.  Y.,  the  wasteway  from  the  Cuba  reservoir  enters 
the  stream  through  Olean  creek.  This  reservoir  is  located  on 
the  divide  between  Oil  creek,  tributary  to  Allegheny  river,  and 
Genesee  river.  The  storage  is  commonly  turned  into  Genesee 
river  through  the  abandoned  summit  level  of  Genesee  Valley 
«inal,  but  may  be  diverted  into  Oil  creek  through  the  guard-lock 
at  the  head  of  the  canal. 

The  channel  is  straight  for  800  feet  above  and  below  the  station, 
494  feet  wide  between  abutments,  broken  by  two  piers.  The  cur- 
rent velocity  is  well  distributed.  The  right  bank  is  high  and  does 
not  overflow.  The  left  bank  overflows  only  at  flood  stages.  At 
extreme  high  water  there  is  an  additional  flood  channel  on  the  left 
bank.     The  bed  is  of  gravel  and  is  r^ular. 

Discharge  measurements  are  made  from  the  down-stream  side  of 
the  bridge.  The  initial  point  for  soundings  is  the  left  end  of  the 
down-stream  side  of  the  bridge. 

A  standard  chain  gage  is  fastened  to  the  up-stream  side  of  the 
bridge  near  the  middle  of  the  left  span;  length  of  chain,  24.16 
feet.  The  gage  is  read  twice  each  day  by  G.  H.  Smith.  The 
bench-mark  is  a  circle  cut  on  the  down-stream  side  of  the  left  abut- 
ment ;  assumed  elevation,  100.00.  The  elevation  of  water-surface, 
when  the  gage  reads  zero,  is  78.91. 
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Mean  Daily  Gage  Height,  in  Feet,  of  Allegheny  River  at  Red  House,  N.  Y. 


DAY. 


1.. 

2.. 

3.. 

4.. 

5.. 

6,. 

7.. 

8.. 

9.. 
10.. 
11.. 
12.. 
13., 
14., 
15., 
16., 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


1909. 


Jan. 

1 

Feb. 

Mar. 

April. 

1 
May. 

1 

June. 

1 
1 

July. 

I 

Aug. 

■ 

Sept. 

Oct. 

Nov. 

Dec. 

3.53 

4.33 

7.33 

5.33 

11.93' 

4.13, 

3.93 

2.93' 

2.83 

2   83; 

3.23 

3.33 

3.43; 

4.23 

7.43 

5.13 

12.53 

3.93 

3.83 

2.93 

2.83 

2  83' 

3.23 

8.33 

3.331 

4.13 

6.93 

4.93 

11.38 

3.83 

3.73' 

2.93 

2.83 

2.73 

3.13 

3.23 

3.43 

5.43 

6.23 

6.73 

988 

3.83 

3.73 

2.83 

2.83 

2.73 

3.13 

8.23 

5  93 

6.13 

5.43 

5.53 

8.83 

3.93 

3.63 

2.83 

2.83 

2.78 

3.13 

3.23 

8.23 

8.03 

4.83 

5.43 

7.63 

5.53 

3.63 

283 

2.83 

2.73 

3.13 

3.23 

7.93 

7.53 

4.73 

5.73 

6.53 

5.83 

3.53 

2.83 

2.73 

2.73 

3  03 

3.23 

5.93 

6.73 

4.73 

5.93 

6.03 

5.43 

3.43 

2.83 

2.73 

2.73 

3.13 

3.33 

4.94 

5.93 

4.63 

5.83 

5.63 

5.23 

3.33 

2.83 

2.73 

2.73 

3.23 

8.33 

4.73 

5.63 

4.93 

6.13 

5.23 

5.33 

3.33 

2.83 

2.73 

2.73 

3.23 

3.23 

4.63 

5.63 

6.43 

5.53 

5.23 

5.73 

8.23 

2.83 

2.73 

2.93 

3.43 

3.43 

4.53 

5.13 

6.33 

5  33 

5.63 

5.33 

3.13 

2.83 

2.73 

2.73 

3.33 

3.43 

4.43 

4.93 

5.93 

5.33 

5.43 

5.03 

3.03 

2  83 

2.73 

2  53 

3.23 

3.53 

4.53 

4.93 

5.63 

6.13 

5.33 

5.13 

3.03 

2.83 

2.73 

3.13 

3.23 

3.73 

4.33 

5.43 

5.23 

6.73 

5.23 

4.93 

2.93 

2.83 

2.73 

2.93 

3.23 

3.73 

4.23 

8.13 

4.93 

6.03 

5.93 

4.73 

2.93 

2.83 

2.73 

2.93 

3.23 

3.73 

4.23 

7.53 

4.73 

5.53 

6.13 

4.63 

2.83 

2.93 

2.73 

3.03 

3  33 

>    4.03 

6.83 

4.63 

5.43 

6.03 

4.63 

2.83 

2.93 

2.73 

2.93 

3.33 

3.80 

4.03 

7.13 

4.53 

5.33 

5.73 

4.53 

2  83 

2.93 

2.73 

3.03 

3.33 

3.93 

4.33 

4.53 

6.03 

5.43 

4.53 

2.93 

2.83 

2.73 

3.23 

3.43 

1    3.83 

6.73 

4.43 

6.43 

5.23 

4.73 

2.93 

2.83 

2.73 

3.43 

3.53 

1 

3.93 

6.33 

4  33 

6.13 

4.93 

5.13 

3.03 

2.83 

2.73 

3.83 

3.93 

i 

5.73 

6.73 

4.33 

5.83 

4.83 

5.13 

3.13 

2.83 

2.73 

8.73 

4.53 

3.80 

,    7.43 

8.78 

4.93 

5.63 

4.53 

5.03 

3.23 

2.83 

2.73 

3.63 

4.43 

1    8.13 

9.63 

7.83 

5.33 

4.33 

5.03 

3.13 

2.83 

2.73 

3.63 

4.43 

1 
1 
1  -  •  -  •  «  • 

7.23 

8.93 

7.93 

5.43 

4.23 

4.93 

3.13 

2.83 

2.73 

3.83 

3.93 

i 

6.73 

8.33 

6.93 

5.43 

4.03 

4.73 

3.13 

2.83 

2.73 

3.53 

3.93 

1 

5.93 

7.83 

6.33 

5.43 

3.93 

4.63 

3.03 

2.83 

2.73 

3.43 

3.83 

5.43 

5.73 

5.33 

4.23 

4.33 

3.03 

2.83 

2.73 

3.33 

3.53 

4.93 

5.63 

10.73 

4.23 

4.13 

3.03 

2.83 

2.83 

3.33 

3.43 

4.53 

5.43 

4.13 

2.93 

2.83 

1 

3.33 

3.80 

Note. —  No  ice  notes  obtained  for  January,  February  and  March.  Probably  the  river 
at  the  gage  was  not  affected  mucli  by  ice  conditions  during  this  period.  Ice  conditions 
from  about  December  16  to  31. 


Current-meter  Discharge  Measurements  of  Allegheny  River  at  Red   House,   iV.    Y. 


DATE. 


1909. 
Aug.  18a.. 


Hydrographer. 


C.  C.  Covert 


Gage 
height. 


Feet. 
2.91 


Width. 


Feet. 


80 


Area  of 


Dis- 


section. ■  charge. 


Square 
feet. 
103 


Second- 
feet. 
271 


a  Measurement  made  at  wading  section,  one-half  mile  up-stream. 
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S'OTE.—  Open  water  loiiilitioiia 
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anuary  1  lo  Marcli  3i.  Daily  cllsoharces  January 
d  rating  curve.  DIschaiies  December  18  to  31 
n  adjacent  drainages. 


I) 

CHAROE    IN 

SECO.S-D-raET. 

n UN-  OFF, 

MONTH, 

.Maximum 

Mean.           si|U 

:- 

Depth  in 
inches  on 

January 

February 

lit,  200 

24:moo 
34.600 

"320 

2!  250 

685 
iflWO 

24 

40 

4,080           a 
51440           a 
'583 

877 
3.000            1 

40 
32 
362 

i 

83 

2.87 

iu^:.'.'.'.'.'.'.'.'.'.'.'-'.'.'...:'.'.'.'. 

l-epleiDixi'.'.'.'.'..'.-'..' -'■-'.. '■■ 

l.M 

:i 

Novembit 

■" 

The 
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Miscellaneous  Measurement,  Allegheny  River  Drainage. 

A  current  meter  measurement  of  the  discharge  of  Cattaraugus 
cre^k  at  Gowanda,  N.  Y.,  was  made  by  C  C  Covert,  August 
16,  1909.  The  discharge  was  measured  in  the  raceway  near  the 
dam  and  was  found  to  be  97  second-feet.  The  stage  of  the  stream, 
as  indicated  by  the  gage,  was  1.42. 

The  foregoing  records  are  such  as  are  available  for  publication 
at  the  time  of  making  this  report. 

Respectfully  submitted, 

ROBERT  E.  HORTON, 

Resident  Engineer, 
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Residencies,  bv  divisions: 

Eastern  division   52 

Middle  division    130-1 

Western  division 189-90 

Residencies,  reports: 

Champlain,  No.  1 62,  75-8 

Champlain,  No.  2 52,  78-92 

Champlain,  No.  3  62,  92-5 

Erie,  No.  1   52,  53-7 

Erie,  No.  2 62,  67-62 

Erie,  No.  3  52,  63-7 

Erie,  No.  4 52,  67-74 

Erie,  No.  5   131-4 
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Barge  canal —  (Continued)  : 

Residenciefs,  reports —  (Continued)  :  page. 

Erie,  No.  6 135-7 

Erie,  No.  7  138 

Erie,  No.  8    189, 190-3 

Erie,  No.  9  193 

Erie,  No.  9-A   190,  193-8 

Erie,  No,  9-B    190,  196-203 

Erie,  No.  10-A    190, 203-6 

Erie,  No.  10-B    190, 206-9 

Erie,  No.  11   190,  209-11 

Oswego,  No.  1 139-41 

Water-supply 142-4 

Status  of  work 10 

Water-power  development  18 

Water-supply : 

Contract  No.  50    142 

Contract  No.  51    142 

Contract  No.  55    47, 142-4,  182 

"  Barge  Canal  Bulletin,*'  report  on 15-16 

Batten  kill,  Battenville,  Hudson  river,  gaging  station 508 

Battle  Island,  above  dam,  Oswego  river,  gaging  station 367 

Battle  Island,  below  dam,  Oswego  river,  gaging  station 366 

Battle  Island,  opposite,  Oswego  river,  gaging  station 364-5 

Belgium,  highway  bridge,  Seneca  river,  gaging  station 400 

Belgium,  near,  Gascon  reef,  Seneca  river,  gaging  station 399 

Binghajnton,  Court  street  bridge,  Chenango  river,  gaging  station 541-4 

Binghamton,   Washington   street   bridge,   Susquehanna  river,   gaging 

station 539-41 

Black  creek  at  Gray,  West  Canada  creek  basin,  rain  gage 475 

Black  creek.     (iSee  "  Waterhouse  creek,"  Oswego  river  basin.) 

Black  River  canal: 

Engineering  expenses,  ordinary  repairs 35, 166,  178 

Uninterrupted  navigation 127 

Black  river  drainage  basin: 

Description 338-9 

Gaging  stations: 

Felte  Mills,  Black  river 339-41 

iMoose  River  village,  Moose  river S41-3 

"  Blue  line  "  surveying  and  monumenting,  recommended 30 

Boards  and  commissions.  State  Engineer's  duties 7-8 

Boundary  lines  and  monuments,  State  Engineer's  duties 8,  23 

Boundary  lines,  State: 

Canada 23 

Connecticut 23, 24, 285-94 

Massachusetts 23 

New  Jersey 23 

Pennsylvania 23 
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Boundary  lines,  State — (Continued):  page. 

Recommendations 23,     24 

Statistics 23 

Vermont 23,    24 

Bouquet  river,  Willsboro,  current-meter  measurement 324 

Braddock's  dam,  Oswego  river.     (See  "Battle  Island.") 

Brewerton,  highway  bridge,  Oneida  river,  gaging  station 384 

Bridge  designer,  report  of  tests  on  concrete  arches 268, 269-83 

Bridges : 

Buffalo,  Georgia  street 188,  235,  236,  266 

Bureau  of : 

Duties 22-3 

Engineering  expenses 36, 115,  119 

Report 266-8 

Cazenovia,  Mill  street 127, 175, 178,  266 

Rochester,  Allen  street 188, 189,  234,  236,  239,  266 

Roch^jster,  Lyell  avenue 188-9,  234,  236, 237,  266 

Seneca  Falls,  Ovid  street 128, 175, 178,  266 

SjTacuse,  North  Salina  street 128, 175,  178 

Utica,  Seneca  street 128, 176, 178,  266 

Waterford,  'Mohawk  street 116,  119 

Buffalo,  Georgia  street  bridge 37, 188,  235,  236,  266 

Bureau : 

Bridges 22-3,  36,  266-8 

Hydraulics 27, 313-552 

Land 263-5 

Burgoyne,  Fish  creek,  gaging  station 508 

Buskirk,  Hoosic  river,  gaging  station 502 

Butternut  creek,  near  Jamesville,  description  and  gaging  station. . . .       396-7 

Canada,  boundary  line 23 

Canadian  canal,  accident  at  Sault  lock 16 

Canadice  lake,  description  and  gaging  station  near  Hemlock 352-3 

Canajoharie,  Mohawk  river,  gaging  station 455 

Canal : 

Dutios  of  State  Engineer 7 

Maintenance 9 

Work  of  the  eastern  division 51 

Work  of  middle  division 127 

Work  of  the  western  division 187 

Canal,  Barge.     (See  "Barge  canal.") 

Canal  Board: 

Duties 8 

Power  pertaining  to  water-power  development,  recommendation.  19 

Canal  lock,  relic  at  Little  Falls,  recommendation 31 

Canal  Terminal  Conwnission,  duties  and  members 8, 14 

Canandaigua  outlet: 

Description 426-7 
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Canandaigua  outlet —  {Continued)  : 

Gaging  stations:  page:. 

Alloway 427-9 

Canandaigua 429 

Canvassers,  State  Board  of,  duties 8 

Catskill  creek,  South  Cairo,  gaging  station 436 

Cattaraugus  creek,  current-meter  measurement  at  Gowanda 552 

Caughdenoy,  above  lock,  Oneida  river,  gaging  station 383 

Caughdenoy,  below  lock,  Oneida  river,  gaging  station 382 

Cayuga,  above  West  Mud  lock,  Seneca  river,  gaging  station 413-14 

Cayuga  and  Seneca  canal: 
Engineering  expenses: 

Ordinary  repairs  35,  166,  178 

Survey 37,  117,  119,  176-7,  178 

Gaging  stations  251 

Included  in  Barge  canal  system 13-14 

Report  on  survey 249-52 

Report  to  Senate 243-S 

Routes : 

Cayuga  canal  249, 250 

Seneca  canal 250-1 

Seneca  river,  east  and  west  line. .  .• 250-1 

Seneca  river,  north  and  south  line 251 

Survey 129,  249-52 

Uninterrupted  navigation  127 

Cayuga,  below  West  Mud  lock,  Seneca  river,  gaging  station 413 

Cayuga    lake,    Ithaca,   gaging    station 414-15 

Cayuga  lake,  water  records 129-30, 183 

Cazenovia  lake,  capacity 389 

Cazenovia,  Mill  street  bridge 36,  38,  175,  178,  179, 266 

Cement: 

Portland,  use  on  canals 9 

Report  of  tests 255-61 

Tests,  laboratory 20 

Central  Bridge,  Schoharie  creek,  gaging  station 450 

Champlain  canal: 

Engineering  expenses: 

Barge  canal  construction 35,  105-8, 1 19 

Ordinary  repairs 35,  97,  1 19 

Portions  under  contract / 12 

{See  also  "Barge  canal"  and  "Contracts.") 

Charting  of  streams  and  lakes,  recommended 17-18, 19 

Chemung  river,  description  and  gaging  station  at  Chemung 544-7 

Chenango  river,  description  and  gaging  station  at  Binghamton 541-4 

Chittenango  creek,  description  and  gaging  station  at  Chittenango . .  388-92 

Civil  Service  Law,  amendment  recommended 31 

Clvde  river: 

Description 422 
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Clyde  river —  (Continued)  : 

Gaging  stations:  page. 

Clyde 423 

Lyons 424 

Cohoes,  Mohawk  river,  gaging  station 441-2 

Commissions  and  boards,  State  Engineer's  duties 7-8 

Concrete  arches,  tests  of,  report  268,  269-83 

Concrete,  use  on  canals 9 

Connecticut  boundary  line 23,  285-94 

Contents,  table  of    5 

Contracts  : 

Barge  canal: 

Champlain  canal: 

No.  1 45,  78-81, 123 

No.  3 45,  81-4,  123 

No.  3-A 84 

No.  7 45,  85, 123 

No.  15 45,  92-4, 123 

No.  16 45,  85-6, 123 

No.  25 46,  94-5, 124 

No.  26 46,  86-7, 124 

No.  27 46,  87-91,  124 

No.  32 46,  91-2,  124 

No.  68 46,  75,  76-8, 124 

No.  69 75 

No.  70 75,  76 

No.  71 75,  76 

No.  72 75,  76 

No.  73 75,  76 

No.  74 75 

Completed  during  the  year 38,  120 

Erie  canal,  eastern  division: 

No.  2 45,  53-4,  123 

No.  7 45, 123 

No.  8 45,  58,  60-1,  123 

No.  11 45,  64-6, 123 

No.  13 45,  68,  70, 123 

No.  14 45,  58-9,  65-7, 123 

No.  16 46, 123 

No.  17 46,  64^,  123 

No.  18 45,  67,  68,  74, 123 

No.  20.A 45,  62,  67,  70, 123 

No.  20-B 45,  62,  63,  123 

No.  20hC 45,  62,  63,  123 

No.  20-D 46,  68,  62,  63, 124 

No.  29 46,  68,  73-4, 124 

No.  30 46,  68,  72-3,  74, 124 

No.  31 46,  67,  70-2,  74, 124 

No.  34 38, 120 
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Contracts —  (Continued)  : 

Barge  canal —  {Continued)  : 

Erie  canal,  middle  division:  page. 

No.  4 46,  131,  132-4, 182 

No.  4-A 131 

No.  5 46,  138, 182 

No.  7 45,  131,  134, 182 

No.  12 46,  135-6,  138,  182 

No.   13 45,  135,  136,  182 

No.  42 46,  131-2,  134,   182 

No.  43 131,  132, 134 

No.  44 131,  132,  134 

No.  45 46,  135,  136-7, 182 

No.  46 46,  138, 182 

No.  57 135,  137 

Erie  canal,  western  division: 

No.  6 47,  196-9, 240 

No.  7 45,  199, 240 

No.  9 47,  203,  2b4r-5, 240 

No.  19 47,  209,  210-11, 240 

No.  21 .^ 196 

No.  23 47,  194,  196, 240 

No.  38 47,  194-5, 240 

No.  40 ' 47,  206,  208-9,  240 

No.  41 47,  195, 240 

No.  47 47,  190,  191,  192-3, 240 

JSio.  48   190,  191,  192 

No.  49 ; 190,  191, 192 

No.  60 47,  196,  199-201,  ?40 

No.  61 47,  196,  202-3, 240 

No.  62 203,  204 

No.  63 194 

No.  64 47,  203,  204,  206-6, 240 

No.  65 203,  204, 269 

No.  66 47,  20e-7, 240 

No.  67 206, 208 

No.  78 191, 192 

No.  77 191, 192 

Delaware  Ave.,  Tonawanda,  to  Niagara  river 209 

Oswego  canal: 

No.  10 46,  139-40, 182 

No.  35 46,  139,  140-1, 182 

No.  37 139 

No.  39 139 

No.  53 46,  139,  141, 182 

Pending,  September  30,  1909,  by  divisions: 

Eastern   division    45-6,  123-4 

Middle  division   45,  46-7, 182 

Western  division   45,  47, 240 
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Contracts —  {Continued)  : 

Barge  canal —  (Cofitinued)  :  page. 

Portions  under  contract 11-12 

Water-supply : 

No.  50 142 

No.  61 142 

No.  55 47,  142-4, 182 

Cazenovia,  Mill  street  bridge,  completed 38,  179 

Highway  improvement,  completed,  to  Feb.  17,  1909,  by  divisions: 

Eastern  division  39,  120 

Middle  division   39-40,  145-64,  179-80 

Western  division    40,  212-26, 238 

Highway  improvement,  pending,  February  17,  1909,  by  divisions: 

Eastern  division 41-3,  121-2 

Middle  division  43-4, 181 

Rochester,  Allen  street  bridge,  pending  Sept.  30,  1909 188,  189.239 

Rochester,  Lyell  avenue  bridge,  completed 38,  188-9, 237 

iSkaneateles  lake  outlet^  protection  wall,  completed 38, 179 

Special  works,  completed  during  year 38,  179,  237 

Syracuse,  Catharine  street  bridge,  pending  Sept.  30,  1909 182 

Syracuse,  North  Salina  street  bridge,  completed 38, 179 

Corinth,  Hudson  river,  gaging  station 521-2 

Court  of  Claims: 

Recommendation  concerning  21 

State  Engineer's  duties  and  work  for 8 

Surveys  for    20-21,  51,  129, 187 

Court  of    Claims,  surveys,  engineering  expenses: 

Eastern  division 37,  116, 119 

Middle  division    37,  177, 178 

Western  division   37,  235, 236 

Crocker's  Reef  dam,  Hudson  river,  gaging  station 514-15 

Cross  lake,  above,  highway  bridge,  Jordan,  Seneca  river,  gaging  station.  409-10 
Cross  lake,  water  records 129-30,  183 

Deerfield  reservoir,  near  Utica,  Mohawk  river  basin,  rain  gage 481 

DeGraff,  H.  W.,  Deputy  State  Engineer 32,  252,  260,  294 

Delaware  river  drainage  basin: 

Description 524-5 

Gaging  stations: 

Godeffroy,  Neversink  river   534-6 

Hancock,  East  branch,  Delaware  river 525-8 

Hancock,  West  branch,  Delaware  river 528-30 

Port  Jervis,  Delaware  river 631-3 

Rio,  Mongaup  river 537-8 

Delta,  above  dam,  Mohawk  river,  gaging  station 491-2 

Delta,  below  dam,  Mohawk  river,  gaging  station 490-1 

Delta,  near  lock  No.  7,  Mohawk  river,  gaging  station 489-90 

Depositories,    fireproof,    recommended 29 
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Division  engineer,  reports:  page. 

Eastern  division    49-124 

Middle  division   125-84 

Western   division    185-240 

Dolgeville,  East  Canada  creek,  gaging  station 45&-S 

Drainage  areas.     [See  names  of  localities.) 

Dresden,  landing  and  pier: 

Engineering  expenses  37,  235,  236 

Survey 188 

Dunsbach  Ferry,  Mohawk  river,  gaging  station 442-4 

Durbamville    aqueduct,   engineering    expenses 36,  176, 178 


Eagle  bridge,  Hoosic  river,  gaging  station 502-4 

East  Canada  creek,  Dolgeville,  gaging  station 456-8 

Eastern  division: 

Engineering  expenses.      {See  "Engineering  expenses.**) 

Engineer's  report    49-124 

Location 51 

Engineering  expenses: 

Eastern  division: 

Barge  canal  construction: 

Champlain  canal    35,  105-8, 119 

Erie  canal   35,  101-5, 119 

Head  office  account   35,  98-101, 119 

Bureau  of  bridges 36,  115, 1 19 

Cayuga  and  Seneca  canal  survey 37,  117, 119 

Court  of  Claims  surveys 37,  116, 119 

Hydrographic  survey    37,  1 18, 119 

Improvement  of  public  highways 36,  108-14, 119 

Maintenance  and  repairs  of  highways 36 

"  Money  system "  repairs  of  highways 36,  114, 119 

Monuments  and  maps,  examination 37,  115, 119 

Ordinary  repairs: 

Champlain  canal    35,  97, 1 19 

Erie  canal  35,  97, 119 

Special    surveys    37, 119 

Summary 37, 1 19 

Topographic    survey    37,  1 17-18, 119 

Waterford,  Mohawk  street  bridge 37,  116, 119 

Middle  division: 

Barge  canal  construction: 

Erie  canal   35,  166-9, 178 

Oswego  canal    35,  169-71, 178 

Cayuga  and  Seneca  canal  survey 37,  176-7, 178 

Oazenovia,  Mill  street  bridge 36,  175, 178 

Court  of  Claims  surveys 37,  177, 178 

Durbamville  aqueduct    36,  176, 178 

Improvement  of  public  highwavH 36,  171-4, 178 
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Engineering  expenses  —  (Continued) : 

Middle  division  —  (Continued):  page. 

Maintenance  and  repairs  of   liighways 36^  174, 178 

Ordinary  repairs: 

Black  River  canal   35,  IdC,  178 

Cayuga  and  Seneca  canal 35,  166, 178 

Erie  canal  35,  165, 178 

Seneca  Falls,  Ovid  street  bridge 36,  175, 178 

Special  surveys    37,  177, 178 

Special  work  * 38,  175-6, 178 

Summary 37, 178 

Syracuse,  North  Salina  street  bridge 36,  175, 178 

Utica,  Seneca  street  bridge 36,  176, 178 

Summary  of  State  by  divisions 37 

Western  division: 

Barge  canal  construction,  Erie  canal 35,  227-31, 236 

Buffalo,  Georgia   street  bridge 37,  235, 236 

Court   of  Claims   surveys 37,  235, 236 

Dresden  boat  landing  and  pier 37,  236,  236 

Improvement  of  public  highways 36,  232-3,  236 

Keuka  lake   outlet,  lighthouse ^ 37, 236 

Ordinary  repairs,  Erie  canal 35,  227, 236 

(Rochester,  Allen  street  bridge 36,  234, 236 

Rochester,  Lyell  avenue  bridge 36,  234, 236 

Special  surveys  37,  235-6 

Special    works    36,  234, 236 

Summary 37,  236 

Erie  canal: 

Engineering  expenses: 

Barge  canal  construction 35,  101-5,  119,  166-9,  178,  227-31,236 

Ordinary  repairs 35,  97, 119, 165, 178, 227,  236 

Gaging  stations: 

Little  Falls 462 

Pendleton,  change  bridge    431 

Rochester,  aqueduct   350 

Tonawanda,  Main  street  bridge 431-2 

Portions  under  contract 11-12 

Uninterrupted  navigation  127 

(See  also  "Barge  canal"  and  "Contracts.") 

Erieville   reservoir,   capacity 389 

Esopus  weir,  Olive  Bridge,  gaging  station 436-7 

Euclid,  Oneida  river  at  Schroeppel's  bridge,  gaging  station 379-80 

Fayetteville,  Limestone  creek,  gaging  station 393-4 

Felts  Mills,  Black  river,  gaging  station 339-41 

Fireproof  depositories,  recommended 29 

Fish  creek,  Burgoyne,  Hudson  river,  gaging  station . . : 508 

Fish  creek,  Sylvan  Beach,  Oneida  lake,  gaging  station 385 
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Fonda,  Fultonville  bridge,  Mohawk  river,  gaging  station 453-4 

Fort  Edward,  Bridge  street,  Hudson  river,  gaging  station 517-18 

Fort  Edward,  International  Paper  Co.'s  dam,  Hudson  river,  gaging 

station 518-20 

Fort  Edward,  mouth  of  Snook  kill,  Hudson  river,  gaging  station. .  . .  516-17 

Fort  Hunter,  Schoharie  creek,  gaging  station 449 

Fort  Miller,  a2)ove  dam,  Hudson  river,  gaging  station 513-14 

Fort  Miller,  below  dam,  Hudson  river,  gaging  station 512-13 

Fort  Miller,  below.  Hill  street,  Hudson  river,  gaging  station 511-12 

Fort  Miller,  mouth  of  Moses  kill,  Hudson  river,  gaging  station 515-16 

Fort  Montgomery,  Richelieu  river,  gaging  station 324-6 

Fort  Plain,  Mohawk  river,  gaging  station 455-6 

Fox  Kidge,  R.  R.  bridge,  Seneca  river,  gaging  station 411-12 

Fulton,  above  lower  dam,  Oswego  river,  gaging  station 369 

Fulton,  above  upper  dam,  Oswego  river,  gaging  station 370 

Fulton,  mouth  of  Waterhouse  creek,  Oswego  river,  gaging  station. . . .  368 

Fultonville  bridge,  Fonda,  Mohawk  river,  gaging  station 453—4 

Gaging  methods: 

Barge  canal  stations 315-16 

Cooperative  stations 316 

Current-meter  rating  317-18 

Current  meters 317-18 

Dams  and  mills 316-17 

Gages 316 

Rating  tables 319 

Readings 318-19 

Water-wheels,  turbine 317 

Gaging  of  streams: 

Accuracy  of  individual  current-meter  measurements 320 

Effect  of  diversion  for  canal 320 

Ice  conditions 317,  319-20 

Maximum  discharge  321 

Methods.      (See  "Gaging  methods.") 

Observers 321 

Report  on  313-552 

Report  on  cooperation  with  U.  S.  liydrographic  survey 26-7 

Sources  of  error 319-20 

{Hee  also  names  of  drainage  basins,  streams  and  localities.) 

Gaging  stations,  report  on.     {See  names  of  drainage  basins,  streams 
and  localities.) 

Ganargiia  creek: 

Description 422 

Gaging  stations: 

Newark,  north  of 425 

Palmyra,  near  425-6 

Gascon  reef,  near  Belgium,  Seneca  river,  gaging  station; 399 
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Crenesee  river  drainage  basin:  page. 

Description 344 

Drainage  areas   ^.  345 

Gaging  stations: 

Ballintine's  bridge,  Genesee  river 348-9 

Hemlock,  Canadice  lake  outlet 352-3 

"Mt.  Morris,  Genesee  river 350-2 

Bx)chest€r,  Elmwood  avenue,  Genesee  river 346-8 

Geneva,  above  regulation  works,  Seneca  river,  gaging  station 421-2 

Geneva,  below  regulation  works,  Seneca  river,  gaging  station 420-1 

Geological  Survey,  U.  S.: 

Cooperation  with 8 

Report  on  cooperative  stream  gaging 315 

Report  on  cooperative  topographic  survey 307-1 1 

Glens  Falls,  above  feeder  dam,  Hudson  river,  gaging  station 521 

Godeffroy,  Neversink  river,  gaging  station 534-G 

Gowanda,  Cattaraugus  creek,  current-meter  measurement 552 

Graefenburg  hydrophysical  station,  near  Utica,  Mohawk  river  basin.  481 

Grant,  near  Twin  Rock  bridge,  West  Canada  creek,  gaging  station . .  472-5 
Grant,    near    Twin    Rock    bridge.    West    Canada    creek    basin,    rain 

gage 465,  475, 477 

Gray,  Black  creek,  West  Canada  creek  basin,  rain  gage 475 

Hancock,  East  branch,  Delaware  river,  gaging  station 525-8 

Hancock,  West  branch,  Delaware  river,  gaging  station 528-30 

Head  oflSce  account.  Barge  canal  construction,  engineering  expenses 

35,  98-101,  119 

Hemlock,  Canadice  lake  outlet,  gaging  station 352-3 

Herkimer,  Mohawk  river,  gaging  station 462-4 

Herkimer,  near,  Kast  bridge.  West  Canada  creek,  gaging  station...  465-7 
Higbie- Armstrong  law.     (»Sec  "Improvement  of  public  highways.') 

Highway  Commission; 

Transfer  of  work  to 19,  96,  127,  187 

Work   for   20,  255 

Highway  improvement.     {Hce  **  Improvement  of  public  highways/') 

Hinmansville  bridge,  Oswego  river,  gaging  station 374 

Hotfmeister,  West  Canada  creek  basin,  rain  gage 465,  475.  476 

Honnedaga,  West  Canada  creek  basin,  rain  gage 465 

Hoosick  Falls,  Hoosic  river,  gaging  station 504-5 

Hoosic  river  drainage  basin: 

Description  .  .  .  ; 501-2 

Gaging  stations: 

Buskirk,  Hoosic  river 502 

Eagle  Bridge,  Hoosic   river 502-4 

Hoosick  Falls,  Hoosic  river 504-5 

Horseshoe  dam,  above  site  of,  Oswego  river,  gaging  station 373 

Horseshoe  dam,  below  site  of,  Oswego  river,  gaging  station 372 

Hudson  river  canalization.  Federal  improvement,  recommended 12-13.  19 
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Hudson  river  drainage  basin:  page. 

Description 433 

{See  also  "  Upper  Hudson  drainage  basin,"  *'  Lower  Hudson  drain- 
age basin  "  and  **  Mohawk  river  drainage  basin.") 

Hydraulic  investigation  for  Barge  canal 17 

Hydraulics,  bureau  of 27 

Hydrographic   survey,   engineering  expenses 37 

Hydrophysical  station.     [See  *'Graefenburg  hydrophysical  station.") 

improved  public  highways,  maintenance  and  repairs,  eastern  division     36,  119 

Improvement  of  public  highways: 

(For  names  of  roads,  see  **  Improvement  of  public  highways,  Con- 
tracts completed,  and  Contracts  pending."  Roads  completed  be- 
fore current  year  not  indexed  by  name.) 

Contracts  completed: 

Broome  countv: 

Conklin,  No.  421 39,  152-3,  180 

Lisle-Center  Lisle,   No,  445 39,  1&5, 180 

Maine  road,  No.  374 39,  150,  180 

Union-Maine,  No.  275   39,  146, 179 

Vestal,  No.  420 39,  152,  180 

Cattaraugus  county: 

Orleans-Allegany,  sections  1  and  2,  No.  601 40,  222,  238 

Portville-Olean,   section  2,   No.   731 40,  225,  238 

Cayuga  county: 

Auburn-Elbridge,  No.  592 39,  160,  180 

Aubumr-Seneca  Falls,  section  1,  No.  590 39,  159,  180 

Fleming,  No.  384 39,  151-2,  180 

Moravia-Niles,  No.  591 39,  159-00,  180 

Chautauqua  county: 

Falconer-Kennedy,  No,  698 40,  224,  238 

Cliemung  county: 

Horseheads-Coming,    No.    358 40,  214,  238 

Wellsburg,    No.    355 40,  213,  238 

Chenango  county: 

Norwich-Kings  Settlement,  No.  597 40,  161,  180 

Norwich-Preston,   No.   598 40,  161-2,  180 

Norwich-South  New  Berlin,  section  1,  No.  596. . .   40,  160-1,  180 

Cortland  county: 

Cortland-Homer,    No.    206 39,  179 

Harford,  No.  379 39,  150-1,  180 

Homer-Tully,  section  1,  No.  510 39,  157,  180 

State  road.  Homer,  No.  380 39.  151,  180 

Dutchess  county: 

Poughkeepsifr-Pleasant    Valley,    No.    649 39,120 

Erie   county: 

Alden-Town  line,  Clinton  streetr-Marilla,  No.  529.  40,  220,  238 
Ba«e  Line-Grand  Island,  section  1,  No.  530 40,  220,  238 
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Improvement  of  public  highways — (Continued): 
Contracts  completed — (Continued): 

Erie  county — (Continued):  page. 

Base  Line-Grand  Island,  section  2,  No.  531 40,  221,  238 

Base  Line-Grand  Island,  section  3,  No.  532 40,  221,  238 

Clinton  street,  section  1,  No.  371 40,  214,  238 

Ginton   street,   section    2,    No.    372 40,215,238 

Goodrich,  No.  373 40,  215,  238 

Lawton-Gowanda,    No.    525 40,  219,  238 

North  Collins-Lawton,  No.  524 40,  219,  238 

Skinnersville-New  Home  Bridge,  No.  584 40,  221,  238 

Jefferson  county: 

Adams-Henderson,   section   2,  No.  234 39,  170 

State,  section  2,  No.  426 30,  153,  180 

VVatertown-Carthage,  section  3,  No.  428 39,  153^,  180 

Madison  county: 

Chittenango-Oneidft,  section  2,  No.  720 40,  163^,  180 

Georgetown,  No.  339 39,  149,  180 

Syracuse  turnpike.  No.  337 39,  148,  179 

Monroe  county: 

Buffalo,  section  3,  No.  402 40,  217,  238 

Chili,  section  1,  No.  254 40,  212,  238 

Chili,  section  2,  No.  255 40,  212,  238 

CTiurchville-Riga,  No.  403 40,  217,  238 

Clover  street,  section   1,  No.  294 40,  213,  238 

Clover    street,    section    2,    No.    474 40,218,238 

Latta,  No.  399   40,  216,  238 

Niagara  county: 

Lewi&ton-Dickersonville,    No.    617 40,  223-4,  238 

North  Tonawanda-Sanborn,  No.  643 40,  224,  238 

Oneida  county: 

Augusta,  Augusta  section,  I^o.  368 39,  149-50,  180 

Augusta,  Lowell  and  8pencer  sections,  No.  438.  .   39,  154-5,  180 

Mohawk  river,  Rome  section,  No.  560 39,  158,  180 

Kome-Northwestern,  section  1,  No.  .501 39,  156-9,  180 

Utica-Bridgewater,  No.  &59 39,  157,  180 

Utica-Oneida  Castle,  section  1,  No.  271 39,  145,  179 

Onondaga  county: 

Elbridge,    No.    487 39,  156-7 

Skaneateles-Hamilton,  No.  330 39,  147,  179 

SSkaneateles-Spe-tford,  No.  431 39,  154,  180 

Skanea teles.    West    Lake,    sections    1,    2    and    3,    No. 
486 39,  156,  180 

Ontario  county: 

Manchester-Clifton  Springs,  No.  607 40,  222-3,  238 

Phelps-Olif ton    Springs,    No.    608 40,  223,  238 

West   Bloomfield-Honeoye   Falls,    No.    4F5 40,  218,  238 
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Improvement  of  public  highways — [Continued): 
Contracts  completed — (Cofitinued) : 

Orange  county:  pace. 

Craigville,  undergrade  crossing,   No.    154-B 39,  120 

Orleans  county; 

Five  Oomersj-Kuckville,  section  2,  No.  3S7 40,  216.  238 

Oswego  county: 

Granby,   No.   653 40,  163,  180 

JSyracuse-Watertown,  No.  278 39,  146-7,  179 

West  Oswego  river,    No.   279 39,  147,  179 

Seneca  county: 

Seneca  river,  north  side,  No.  273 39,   145-6,  179 

Steuben  county: 

Big  Flats-Gibson,  No.   742 40,  225,  238 

Tompkins  county: 

Catskill  turnpike,  section  2,  No.  338 39,  149,  179 

Cayuga  Heights,  No.  336 39,  148,  179 

Cayuga  Jieights-Hanshaw  Corners,  No.  606 40,  162,  180 

Trumansburg-lthaca,  No.  61(5 40,  162-3,  180 

Wyckoff,  No.  455 39,   I,y5-<J,  180 

Contracts  completed  during  year,  by  divisions: 

Eastern  division 39,  120 

Middle  division 39-40,  145-64,   179-SO 

Western  division 40,  212-26,  238 

Contracts  pending,  February'   17,   1909: 

Albany  county: 

Indian   Field-sr-Donnansville,   No.    646 42,  122 

Troy-Scheneotady,   section   3,   No.   604 42,  122 

Troy-Schenectady,    section   4,    No.   630 42,  122 

Cayuga  county: 

Aubum-Owasco,    No.   614 44,  181 

Cato-Meridian-Baldwinsville,    No.    684 44,  18 1 

Chenango  county: 

Smyrna-Otselic,    No.    599 44,  181 

Clinton    county: 

Champlain-Perrys   Mills,    No.    652 42,  122 

Columbia  county: 

Hudson-Hollowville,    No.    650 42,  122 

Cortland  county: 

Cortland-I>ryden,  section  2,  No.  535 43,  181 

Homer-Tully,  section  2,  No.  595 44,  181 

McGrawville,   No.   378 43,  181 

State  road,  Scott,  No.  381 43,  181 

Delaware  county: 

Delhi-Bloomville,   No.   747 43,  122 
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Improvement  of  public  highways — {Continued): 

Contracts  pending,  February  17,  V.)0^— i  Con  tinned )  : 

Dutchess  county:  page. 


I'awling-Dover  town  line,  \o.  012 42 

Wieopee-Beekman,   No.   627 42 

Essex   county: 

Aiden  Lair-Newcomb,  section  2,  No.   75ft 43 

Taj'lor-Schroon  Lake  village,  No.  745 4.3 

Franklin  county: 

Malone-Ft.    Covington,   section   2,   No.   702 42 

Fulton  county: 

Johnatown-Broadalbin,   section   2,   No.   543 41 

Mayfield-Northville,   section   2,    No.    541 41 

Greene  county: 

Greenville-Coxsackie,   section   1,  No.  796 43 

Green ville-Coxsackie,    section    2,    No.    719 42 

Hamilton  county: 

Lake  Pleasant-Speculator,  No.  277 41 

Herkimer  countv: 

Manheim-Center  Salisbury,   No.   463 41 

Old    Forge-McKeever,    No.   462 41 

Salisbury  Center-Stratford,  No.  464 41 

Jefferson  county: 

Redwood-Alexandria    Bay,    section    2,    No.    236 43 

Watertown-Thereaa,    section    3,    No.    423 43 

Montgomery  county: 

Canajoharie-Sharon    Springs,    section    2,    No.    ^47 41 

Canajoharie-Sprout   Brook,  No.   345 '. .  41 

Sprakers-Rural    Grove,   section    1,   No.   304 41 

Sprakers-Rural   Grove,   section  2,  No.   346 41 

Nassau  county: 

Willets-East   Williston-Westbury   Pond,   No.   547 42 

Oneida  county: 

Rome— Northwestern,   section  2,    No.    562 44 

Rome-Taberg,    No.    563 44 

Onondaga  county: 

Belle  Isle,  No.  488 43 

Cicero-South   Bay,   No.   452 43 

Coleman   Hill,   section    1,   No.  245 43 

Oollamer,    No.    348 43 

East  Lake,  section  2,  No.  293 43 

West  Lake,  section  2,  No.  292 43 

Orange  county: 

Hyland  Mills-Monroe,  No.  413 41 

Port  Jervis-^ullivan  county  line,  section  1,  No.  412...  41 

West    Point-Cornwall,    No.    411 41 
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Improvement  of  public  highways — {Continued): 

Contracts  pending,  February  17,  1900  —  (C'ow/i/iiifd) : 

Oswego  county:  page. 

Minetto-Fulton,  No.   451    43,  181 

Phoenix-Pennellville,  No.   450 43,  181 

Otsego  county: 

Kdmeston-VVest  Burlington- K el sey  Comers,  No.  677...   42,  122 

Milford    Center-Milford,    No.    674 42,  122 

Otego-Oneonta,  No.  675 42,  122 

Richfield   Springs-Schuyler  Lake,   No.   784 43,  122 

Sidney-Unadilla,  No.   708 42,  122 

Putnam  county: 

Carmel-Kent,  No.  570 42,  121 

Towners  Corners-County  line,  No.  585 42,  121 

Rensselaer  county: 

Schodack  Center-Nassau,  No.  536 41,  121 

Spring  Ave.,  Troy-Poestenkill,  No.  571 42,  121 

Troy-Speigletown,  >Jo.  504 41,  121 

Rockland  county: 

Monsey-Egypt   Comers,   No.   690 42,  1*22 

Saratoga   county: 

Saratoga-Oansevoort,  No.  442 41,  121 

Schenectady  county: 

South  Sciienectady-Mariavjlle,  No.  7SS 43,  122 

Seneca  county: 

Reservation,  Fayette  section,  So.  320 43,  181 

St.  Lawrence  county: 

Massena-Waddington,  sections  1,  2,  3  and  4,  No.  521..  43,  181 

Ogdensburg-Canton,  section  1,  No.  732 44,  181 

Ogdensburg-Canton,   section   2,   No.    733 44,  181 

Suffolk  county: 

Huntington-Amityville,    No.    794 43,  122 

Sullivan  county: 

Jeff er son ville-Kenoza   Lake-Fosterdale,   No.   795 43,  122 

Tompkins  county: 

Catskill    turnpike,   No.   483 43,  181 

Warren  county: 

North  Creek-County  Line,  No.  736 43,  122 

Washington  county: 

VVhitehall-Ft.  Ann  town  line.  No.  723 42,  122 

Westchester   county : 

Amawalk-Woods  Bridge,   No.   769 43,  122 

Goldens  Bridge-Turk  Hill,  No.  770 43,  122 

Ossining-Kitchawan,   No.   768 43,  122 

Contracts  pending  February   17,   1909,  by  divisions: 

Eastern   division    41-3,  121-2 

Middle  division  43-4,  181 
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Improvement  of  public  highways — {Continued): 

Engineering  expenses.    (»S'ec  ''Engineering  expenses.")  page. 

Becapitulation   by  counties,   middle  division 164 

Report  of  State  Engineer • 19 

Reports  of  division  engineers: 

Eastern  division   96 

Middle  division 145-04 

Western   division    212-26 

Transfer  of  work  to  Highway  Commission 10 

Work  of  eastern  division 51 

Work  of  middle  division 127 

Work  of  western  division 187 

Indian  Lake  village,  Indian  river,  gaging  station 524 

Iron   used  on  canals,  inspection   of 14-15 

Ithaca,  Cayuga  lake,  gaging  station 414-15 

i 

Jack's  reef,  above,  Jordan,  Seneca  river,  gaging  station 407-8 

Jack's  reef,  at  foot  of,  Memphis,  Seneca  river,  gaging  station 407-8 

JamesviJle,  near.  Butternut  creek,  gaging  station 396-7 

Jordan,  above  Jack's  reef,  Seneca  river,  gaging  station 408-9 

Jordan,  at  highway  bridge  above  Cross  lake,  Seneca  river,  gaging 

station 409-10 

m 

Kast  bridge,  near  Herkimer,  West  Canada  creek,  gaging  station ....  465-7 

Kenwood,   Oneida   creek,  gaging  station 386-8 

Keuka  lake   outlet,  lighthouse 37,  188,  236 

Kinderhook   creek,  Rossman,   gaging  station 434-5 

Lake  Champlain  drainage  basin: 

Description 322-3 

Drainage   area   32^-4 

Gaging  stations: 

Au  Sable  Forks,  Au  Sable  river 324 

Fort  Montgomery,   Richelieu   river. 324-6 

Flattsburg,  near,  Saranac  river 329-31 

Willsboro,   Bouquet   river 324 

Lake  Ontario  drainage: 

Description 338 

{See  also  "Black  river  drainage  basin,"  "Genesee  river  drainage  basin," 
**  Oswego-Oneida -Seneca  river  drainage  basin,"  and  "  Niagara  river 
drainage.") 

Lakes  and  rivers,  canalized,  charting  recommended 17-18 

Land  Board,  State  Engineer's  duties  and  work  for 8 

Land  Bureau: 

Recommendations  concerning    22 

Report  .  .' 263-5 

Sale  of  State  lands 21 

Value  of   records    21 
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Landing  and  pier,  Dresden 138,  235,  236 

Land  Office,  Board  of  Commissioners,  duties S 

Land  records,  value  of 21 

Landreth,  William  B.,  Special  Deputy  State  Engineer 32,  260,  315 

Land   sales,  remedial   legislation   proposed 22 

Legislation  proposed,  State  Engineer's  duties 8 

Liberty  Mills,  Free  bridge,  Hudson  river,  gaging  station 509-10 

Lighthouse,    Keuka    lake    outlet 37,  188, 23C 

Limestone  creek: 

Description 392-3 

Gaging  stations: 

Fayetteville   303-4 

Manlius 395-G 

Little  Falls,  above  State  dam,  Mohawk  river,  gaging  station 460-2 

Little  Falls,  lower  dam,  Mohawk  river,  gaging  station 458-60 

Little  Falls,  near,  Erie  canal,  gaging  station 402 

Little  Falls,  preservation  of  historic  lock  and  bridge  recommended.  .  31 

Liverpool,  Mud  lock,  near  Long  Branch,  Seneca  river,  gaging  station.  400-1 

Liverpool,  Onondaga  outlet,  near  Long  Branch,  gaging  station 402 

Lock  construction,  a  feature  of 16 

Long  Branch,  Liverpool,  Mud  lock,  Seneca  river,  gaging  station 400-1 

Long  Branch,  Liverpool,  Onondaga  outlet,  gaging  station 402 

Lower  Hudson  river  drainage  basin: 

Description 434 

Gaging  stations: 

Olive  Bridge,  Esopus  creek,  at  WTir 436-7 

Roscndale,   Rondout  creek    437-8 

Rossman,    Kinderhcjok    creek 434--.) 

South  Cairo,  Catskill  creek 436 

Lunacy  Commission,  surveys  for 30 

Lyons,   Clyde   river,   gaging   station 424 

Maintenance  and  repairs  of  improved  public  highways.    (*SVe  "Improved 
public  highways,  maintenance  and  repairs.") 

Maintenance,  Barge  canal,  State  Engineer's  report 17 

Maintenance,   canal,  State  Engineer's  report 9 

Manlius,  Limestone  creek,  gaging  station 395-6 

Massachusetts,   boundary   line    23 

Massena    Springs,   Raquette   river,  gaging  station 334-7 

Meehanicville,  above  Power  Co.'s  dam,  Hudson  river,  gaging  station.  497-3 

Mechanicville,  below  Power  Co.'s  dam,  Hudson  river,  gaging  station.  496-7 

Meehanicville,  B.  &  M.  R.  R.  bridge,  Hudson  river,  gaging  station..  500-1 

Mechanicville,  Toll  bridge,  Hudson  river,  gaging  station 499 

Mechanicville,  West  Va.  Pulp  and  Paper  Co.'s  mill,  Hudson  river, 

gaging    station    499-500 

Medina   aqueduct,   report   concerning 269 

Memorial  of  early  canal  navigation,  report 303-6 

Memphis,  foot  of  Jack's  reef,  Seneca  river,  gaging  station 407-8 
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Metal  used  on  canal-s,  inspection  of 14-15 

Middleburg,  Schoharie  creek,  gaging  station 451-2 

Middle  division: 

Engineering  expenses,     {See  "Engineering  expenses.") 

Engineer's  report   125-84 

Minetto,  above  dam,  Oswego  river,  gaging  station 363 

^finetto,  below  dam,  Oswego  river,  gaging  station 362 

Mohawk  river  drainage  basin: 

Description 438-9 

Gaging  stations: 

Canajoharie,   Mohawk   river    455 

Central  Bridge,  Schoharie   creek 450 

Cohoes,  Mohawk  river    441-2 

Delta,  above  dam,  Mohawk   river 491-2 

Delta,  below  dam,  Mohawk  river 490-1 

Delta,  near  lock  No.  7,  Mohawk  river 489-90 

Dolgeville,   East  Canada  creek 456-8 

Dunsbach   Ferry,    Mohawk    river 442-4 

Fonda,  Fultonville  bridge,  Mohawk  river 453-4 

Fort  Hunter,   Schoharie   creek 449 

Fort    Plain,    Mohawk    river 455-6 

Herkimer,  Mohawk  river  • 462-4 

Kast  bridge,  near  Herkimer,  West  Canada  creek 465-7 

Little  Falls,  above  State  dam,  Mohawk  river 460-2 

Little  Falls,  Erie    canal    462 

Little  Falls,  lower   dam,   Mohawk   river 458-60 

Aliddleburg,   Schoharie  creek    451-2 

Poland,    West    Canada    creek 468-9 

PowelTs  bridge,  near  Stittville,  Mine-Mile  creek 481-3 

Prattsville,    Schoharie    creek 453 

Rexford   Flats.   ^Mohawk   river 445 

Rome,  above  State  dam,  Mohawk  river 483-5 

Rome,  below  State  dam,  Mohawk  river 483 

Rome,  Floyd  avenue,  Mohawk  river 485-6 

Rome,  near,  Ridge  Mills,  above  dam,  Mohawk  river 4^88 

Rome,  near,  Ridge  Mills,  Ix'low  dam,  Mohawk  river 486-7 

Schenectady,  Mohawk   river    446 

Trenton  Falls,  above  Morgan  dam,  West  Canada  creek 470 

Trenton  Falls,  above  Power  Co.'s  dam.  West  C-anada  creek.  470-2 

Tribes  Hill,   Mohawk   river 446-7 

Twin  Rock  bridge,  near  Grant,  West  Canada  creek 472-5 

Utica,  Mohawk   river    479-80 

Waterford,  Mohawk   river    439-41 

W^ilmurt,  West  Canada  creek 478-9 

Rain  gages: 

Description 475 

Deerfield  reservoir,  near  Utica,  Mohawk  river  basin 481 
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Mohawk  river  drainage  htLsin^ {Continued) : 

Rain  gages —  (Continued) :  page. 
Graefenburg    hydrophysical    station,    near    Utica,    Mohawk 

river  basin   481 

Hoifnxeister,  West  Canada  creek  basin 476 

North  lake,  near  Atwell,  West  Canada  creek  basin 477 

Savage  reservoir,  near  Utica,  Mohawk  river  basin 481 

Tw4n  Kiock  bridge,  near  Grant,  West  Canada  creek  basin. .  477 

"  Money  system  "  repair  of  highways,  engineering  expenses 36,  114, 119 

Mongaup  river  drainage  basin,  description  and  gaging  station  at  Rio.  536-S 

Monuments  and  maps,  examination,  engineering  expenses 37,  1 15, 1 19 

Monuments,   boundary.  State  Engineer's  duties 23 

Moose  river,  description  and  gaging  station  at  Moose  River  village.  341-^ 

Moses  kill,  mouth  of,  near  Fort  Miller,  Hudson  river,  gaging  station.  515-16 

Mosquito  Point  bridge,  Port  Byron,  Seneca  river,  gaging  station. . ..  410-11 

Mt.  Morris,  Genesee  river,  gaging  station 350-52 

Mud  lock,  near  Long  Branch,  Liverpool,  Seneca  river,  gaging  station.  400-1 

Navigable    streams,    improvement    of    and    State    sovereignty    over, 

recommended 28-9 

Navigation,  closed  on  Oswego  canal 127 

Navigation,  uninterrupted  on  Black  River,  Cayuga  and  Seneca,  and 

Erie   canals    127 

Neversink   river  drainage  basin,  description  and  gaging  station  at 

Godeffroy 534-6 

Newark,  north  of,  Ganargua  creek,  gaging  station 425 

New   Jersey,   boundary   line 23 

Niagara  river  drainage: 

Description 431 

Gaging  stations: 

Pendleton,  change  bridge,  Erie  canal 431 

Tonawanda,  Main  street  bridge,  Erie  canal 431-2 

Tonawanda,   Niagara   river    432 

Nine-Mile  creek,  Powell's  bridge,  near  Stittville,  gaging  station 481-3 

North  lake,  near  Atwell,  West  Canada  creek  basin,  rain  gage.. 465,  475,477 

Northumberland,  above  dam,  Hudson  river,  gaging  station 510-11 

Northville,  Sacandaga  river,  gaging  station 523 

Oak  Orchard,  above  dam,  Oneida  river,  gaging  station *        381 

Oak  Orchard,  below  dam,  Oneida  river,  gaging  station 380 

Ogdensburg,  Oswe^gatchie  river,  gaging  station 331-3 

Olive  Bridge,  Esopus  weir,  gaging  station 436-7 

Oneida  creek,  description  and  gaging  station  at  Kenwood 386-5 

Oneida   river    drainage   basin.      {See  "Oswego-Oneida-Seneca   river 

drainage  basin.") 
Onondaga  creek,  description  and  gaging  station  at  Temple  street, 

Syracuse 401-4 

Onondaga  lake,  Syracuse,  gaging  station 403 

Onondaga  outlet,  near  Long  Branch,  Liverpool,  gaging  station 402 
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Ordinary  repairs  to  canals,  engineering  expenses.     (See  ^'Elngineering 

.  Expenses.")  cv..  '      '• 

OsiWegatchie  river,  description  and  gaging  station  near  Ogdensbtii^.  331-3 

Oswego,  above  Curved  dam,  Oswego  river,  gaging  «tation. .  ;•. .  .•.:..  359 

Oswego,  above  High  dam,  Oswego  river ,- gaging  station. ..< >:...'.  361 

Oswego,  below  High  dam,  Oswego  river,  gaging  station ^. ..  .w*  ...^  .  360 

Oswego  canal:  '  "'  '^ 

Navigation  closed •. .' ,  3'. . . .  wv ; :. .  '.V. .  127 

Portions    under    contract : ... . .".  'r. .  .'.*; '.'.\  .  12 

t  {See  aUo  "  Barge  canal "  and  "  Contracts.'^)- r '^^  *^ 

Oswego  Falls,  above  dam,  Oswego  river,  gaging  siklion. :.....':'.  .'^.'.  370 
Oswego-Oneida-Seneca  river  drainage  basin:                 ^" 

'     Description ; '.^ .'.  /? : .  353-4 

Drainage  areas   '. r :..':'..  .M  .  354-7 

-     Gaging  stations,  Oneida  river  basin:         ''        "*'*  •''>''       '^  ' 

Brewerton,  highway  bridge,  Oneida  lake -il- .X  . .  384 

Oaughdenoy,  above  lock,  Oneida  river." ;1 ^''. . .  383 

Caughdenoy,  below  lock,  Oneida  river '• V: . .  382 

Chittenango,   Chittenango   creek VI '.'...  380-92 

Fayetteville,   Limestone   creek :\- ..*'...  393-4 

Jamesville,  near,  Butternut  creek »* ../...  396-7 

Kenwood,  Oneida  creek    .'v '. .  V. . .  386-8 

Manlius,   Limestone   creek    '-} /'.'. .  395-6 

Oak  Orchard,  above  dam,  Oneida  river .' .*..'*..  381 

Oak  Orchard,  below  dam,  Oneida  river ! !^.''.  380 

*  Schroeppel's  bridge,  Kuclid,  Oneida  river ;.  379-80 

Sylvan  Beach,  Fish  creek .- 385 

Three  River  Point,  Oneida  river ' 378 

Gaging  stations,  Oswego  river  basin: 

Battle   Island,   above   dam .' 367 

Battle  Island,  below  dam   .....  366 

Battle  Island,  opposite    .-..,.  ■    364-5 

Fulton,  above  lower  dam    ^  - . .  •  • .  •  369 

Fulton,  above   upper   dam * * . .  370 

Fulton,  mouth  of  Waterhouse  creek .^  /% .  368 

Hinmansville   bridge 374 

Horseshoe  dam,  above  site  of 373 

Horseshoe  dam,  below  site  of i,.«Mf  -fva" '^72 

Minetto,  above  dam ^  •  •  •  363 

Minetto,   below  dam    362 

0«wego,  above  Curved   dam ^.j,. 359 

Oswego,  above  High  dam 361 

Oswego,  below  High  dam 360 

Oswego  Falls,  above  dam 370 

Ox  creek,  at  mouth  of ,    371 

Phoenix,  above  dam  376 

Phoenix,  below  dam j*.;  * ; ^^^ 

Gaging  stations,  Seneca  river  basfn  =        ,    ,             *  ^ 

Alloway,  Canandaigua  outlet 427-9 

19 
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Oswego-Oneida-Seneca  river  drainage  basin —  {Continued): 

Ga^ng  stations,  Seneca  river  basin —  {Continued) :  paqe^ 

Baldwins ville,  above  dam,  Seneca  river 406,  406-7 

Baldwinsville,  below  dam,   Seneca  river 405-6 

Belgium,  highway  bridge,  Seneca  river 40O 

Ganandaigua,  Canandaigua  lake  and  outlet 429 

Clyde,  Clyde  river 423 

Fox  Ridge,  railroad  bridge,  Seneca  river 411-12 

Gascon  reef,  near  Belgium,  Seneca  river 399 

Geneva,  above  regulation  works,  Seneca  river 421-2 

Geneva,  below  regulation  works,  Seneca  river 420-1 

Ithaca,  Cayuga  lake 414-15 

Jordan,  above  Jack's  reef,  Seneca  river 408-9 

Jordan,  at  highway  bridge  above  Cross  lake,  Seneca  river.  409-10 

Long  Branch,  near  Liverpool,  Onondaga  outlet 402 

Lyons,  Clyde  river   424 

Memphis,  foot  of  Jack's  reef,  Seneca  river 407-8 

Mud  lock,  near  Long  Branch,  Liverpool,  Seneca  river 40O-1 

Newark,  north  of,  Ganaigua  creek 425 

Palmyra,  Ganargua  creek   425-6 

Port  Byron,  Mosquito  Point    bridge,  Seneca  river 410-11 

Seneca  Falls,  above  locks,  Seneca  river 417-18 

Seneca  Falls,  below  lock  No.  6,  Seneca  river 416-17 

Seneca  Falls,  below  lock  No.  7,  Seneca  river 415-16 

Syracuse,  Onondaga  lake 403 

Syracuse,  Temple  street,  Onondaga  creek 403-4 

Waterloo,  above,  Seneca  river 419-20 

Waterloo,  below,  Seneca  river 419 

West  Mud  lock,  near  Cayuga,  above,  Seneca  river 413-14 

West  Mud  lock,  near  Cayuga,  below,  Seneca  river 413 

Willow  Glen,  Skaneateles  lake  outlet 430 

Oneida  lake  and  river: 

Description 353, 377 

Drainage  areas   354-5 

Water-gages,   locations    377 

Oswego  river: 

Description 353,  358 

Drainage  areas   357 

Water-gages,   locations    358 

Seneca  river: 

Description 353,  39S 

Drainage  areas    356-7 

Water-gages,   locations    398 

Owego,  Susquehanna  river,  discharge  measurement 541 

Ox  creek,  mouth  of,  Oswego  river,  gaging  station 371 

Palmyra,  Ganargua  creek,  gaging  station 425-6 

Park  sites,  along  Barge  canal,  recommendation 19 

Pendleton,  change  bridge,  Erie  canal,  gaging  station 431 
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Pennsylvania,    boundary    line 23 

Phoenix,  above  dam,  Oswego  river,  gaging  Btatkni 376 

Phoenix,  below  dam,  Oswego  river,  gaging  station 375 

Plattsburg,  Saranac  river,  gaging  station 321^31 

Poland,  West  Canada  creek,  gaging  station 468-9 

Port  Byron,  Mosquito  Point  bridge,  Seneca  river,  gaging  station...  410-11 

Port  Jervis,  Delaware  river,  gaging  station 531-3 

Powell's  bridge;  near  Stittville,  Nine-Mile  creek,  gaging  station 481-3 

Prattsville,  Schoharie  creek,  gaging  station 453 

Protection  wall,  west  side  Skaneateles  lake  outlet 128 

Preservation   of   records,    recommended 29 

Prison   Commission,   survey  for 30 

Public  Works,  Department  of,  cooperation  with 51, 187 

Public  Works,  Superintendent  of,  work  of,  commended 9 

Rain  gages: 

Description 475 

Black  creek  at  Gray,  West  Canada  creek  basin 475 

Deerfield -reservoir,  near  Utica,  Mohawk  river  basin 481 

Graefenburg  hydrophysical  station,  near  Utica,  Mohawk   river 

basin 481 

Hoffmeister,  West  Canada  creek  basin 465,  475, 476 

Honnedaga,  West  Canada  creek  basin 465 

North  lake,  near  Atwell,  West  Canada  creek  basin 465,  475, 477 

Savage  reservoir,  near  Utica,  Mohawk  river  basin 481 

Trenton  Falls,  West  Canada  creek  basin 465, 475 

Twin  Rock  bridge,  near  Grant,  West  Canada  creek  basin . .   405,  475, 477 

Raquette  river,  description  and  gaging  station  at  Massena  Springs . .  334-7 

Recommendations : 

"  Blue  line,"  surveying  and  monumenting 30 

Boundary   lines,   State    23, 24 

Charting  of  streams  and  lakes  utilized  for  Barge  canal ,. .  17-18, 19 

Civil   service  amendment    31 

Comptroller's    fund    for    surveys 31 

Court  of  Claims   21 

Fire-proof  depositories  for   records 29 

Hudson  river  canalization,  for  Barge  canal 12-13, 19 

Land  Bureau   22 

Maintenance  of  Barge  canal 17, 19 

Navigable  streams,  improvement  of  and  State  sovereignty  over. .  2879 

Park  sites  along  Barge  canal 19 

Records,  preservation  of 29 

Repair  of  historic  lock  and  bridge,  Little  Falls 31 

Surveys  for  State  departments 30 

Survey,  topographic   26 

Water-power  development  incidental  to  Barge  canal  construction.       18, 19 

Water  records  of  Cayuga  and  Cross  lakes  and  Seneca  river 129-30 

Weigh-lock  building,  Syracuse   130 
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R«oonis,  preservation  of,  recommended . . .  ♦. i* ; 29 

Red  House,  Allegheny  river,  gaging  station . . :  54ft-51 

Reports: 

■  Bridges,   bureau   of    .- :.'.....•.........  26G-8 

O&yugsi  and  ^neca  canal  proposition,  State  Engiiteer's  report  to 

!       Senate ; 243-8 

;  Cayuga  and  Seneca  eanal  survey \ . . .  •: i . .  245)-52 

f  Division  engineers: 

Eastern 49-124 

Middle 125-^4 

j                Western 185-240 

Land  bureau    '.'.'. 263-5 

Memorial  of  early  cau'al  navigation *     303-6 

New  York-Connecticut  boundary  line 285-94 

Resident  engineers.     (»S'fe  **  Barge  canal.  Residencies.") 

Sault   Ste..  Marie  canal    lock 295-301 

.  State  Engineer  and  Surveyor ^  ^ ..  r .  ^ .  .^ .  ^  ..,*.„ % , .  7 

Stream    gaging y •  313-552 

Testing    latjoratory     ; .-^^ . .  255-62 

Tests  of  concrete  arches 268,  269-83 

s  U.  S.  ^topographic  survey •..-.. s.  ^ . .  •  307-1 1 

ReMdencies,  Barge  canal.      (»Src  "  Bargo  canal.  Residencies/) 

Rexford  Flats,  Mohawk  river,  gaging  station -  445 

Riehelieu  river,  at  Fort  Montgomery,  gaging  station >  324-6 

Ridge  Mills,  near  Rome,  above  dam,  Mohawk  river,  gaging  station . .  488 

Ridge  Mills,  near  Rome,  below  dam,  Mohawk  river,  gaging  station. .  486-7 

Rid,  Mongaup  river,;  gaging  station 537-8 

Rivers  and  lakes,  charting  of  canalized,  recommended 17-18, 19 

Rochester,  Allen  street  bridge 36,  188,  189,  234,  236,  239,266 

Rochester,  aqueduct,  Erie  canal,  gaging  station 350 

Rochester,  Elm  wood  uiivenue,  gaging  station » 203,  346-8 

Rochester,    J.yell    avenue    bridge 36,  38,  188-9,  234,  236,  237,  266 

Rome,  above  State  dam,  Mohawk  river,  gaging  station 483-^5 

'Rome,  below  8tate  dam,  Mohawk  river,  gaging  station 483 

Rome,  Floyd  avenue,  Mohawk  river,  gaging  station. ■. ••  485-6 

Rome,  Ridge  Mills,  above  dam,  Mohawk  river,  gaging  station. ......  *        488 

Rome,  Ridge  Mills,  below  dam,  Mohawk  river,  gaging  station. ...  . .  486-7 

Rondout  creek,  Rosendale.  gaging  station  ....;.•; ; . ; 437-8 

Rosendaie,  Rondout  creek,  gaging  station. : 437-8 

Rossman,  Kinderhook  creek,  gaging  station .". 434-5 

Sacandaga  river,  description  and  gaging  station  at  North ville 522-3 

Sand    tests,    report 261 

Seranac  river,  description^  drainage  areas  and  gaging  station  near 

Plattsburg ,\ .!*;.... 328-31 

Saratoga  lake  outlet,  Burgoyne,  Hudson  river,  gaging  station' 508 

Saratoga  Reservation  Commission,  survey  for 30 
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Sault  Ste.  Marie  canal  lock,  report  of  inspection   of  an  accident..  295-301 
SSavage  reservoirj  near  Utica,  Mohawk  river  basin,  rain  gage% . . . . . .-      '   481 

Savannah  P.  0.,  R.  K.  bridge  near  Fox  Ridge,  Seneca  river,  gaging 

station .-. . . . .-..  411-12 

Schenectady,  Mohawk  river,  gaging  station .  446 

Schoharie  creek  drainage  basin: 

Description .-  :   448 

Drainage  areas •. 448 

Gaging  stations: 

Central  Bridge,  Schoharie  creek 450 

Fort  Hunter,  Schoharie  creek 449 

Middleburg,  Schoharie  creek 451-2 

Prattsville,   Schoharie   creek    . .  . .' 453 

SchroeppePs  bridge,  Euclid,  Oneida  river,  gaging  station 379-80 

Schuylerville,  Hudson  river,  gaging  station 507-8 

Senate,  report  to,  on  Cayuga  and  Seneca  canal 243-8 

Seneca  canal.     {See  "Cayuga  and  Seneca  canal.") 

Seneca  Falls,  above  locks,  Seneca  river,  gaging  station 417-18 

Seneca  Falls,  below  lock  Mo.  6,  Seneca  river,  gaging  station 416-17 

Seneca  Falls,  below  lock  No.  7,  Seneca  river,  gaging  station 415-16 

Seneca  Falls,  Ovid  street  bridge 36,  128,  175,  178,  266 

Seneca    river    drainage    basin.    ( See    "  Oswogo-Oneida-;Seneca   river 
drainage  basin.") 

Seneca  river,  water   records ; 129-30,  183 

Sidney,  Susquehanna  river,  discharge  measurement 541 

Skaneateles  lake,  drainage  areas 430 

Skaneateles  lake  outlet,  west  side,  protection  wall 38,  128,  179 

Skaneateles  lake  outlet,  Willow  Glen,  gaging  station 430 

Snook  kill,  mouth  of,  near  Fort  Edward,  Hudson  river,  gaging  station  516-17 

South  Cairo,  Catskill  creek,  gaging  station. 436 

Special  works: 

Contracts  completed 38,  179, 183 

Contracts  pending .-  188 

Description 127-0 

Engineering  expenses 36,  175-6,  178,  234, 236 

State  Architect,  testing  for 20 

State  Engineer  and  Surveyor: 

Cooperation  with  U.  S.  Geological  Survey 8,  24-7,  307-11 

Department's  administration 32 

Duties   7-8, 31 

Report 7 

Report  to  Senate  on  Cayuga  and  Seneca  canal 243-8 

State  highways 19 

Steel  used  on  the  canals,  inspection  of 14-15 

Stillwater,  below  dam,  Hudson  river,  gaging  station 505-^ 

Stillwater,  highway  bridge,  Hudson  river,  gaging  station 506-7 

Stittville,  Powell's  bridge,  Mine-Mile  creek,  gaging  station 481-3 
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St.  Lawrence  river  draina^^e:  page. 

Description 322 

Drainage  area 322 

{8ee  also  "Oswegatchie  river/'  ''Baquette  river,"  ana  "Lake 
Ohamplain  drainage  basin.") 

Stone  bridge,  relic  at  Little  Falls,  recommendation 31 

t^tream  gaging: 

Keport  on 26,  31^-652 

(See  gaging  stations,  by  name,  for  details.) 

Surveys: 

Barge  canal: 

Erie  canal,  contract  No.  23 194 

Erie  canal,  contract  No.  63 194 

Erie  canal,  residency  No.  2 56-7 

Erie  canal,  residency  No.  4 74 

Buffalo,  Georgia  street  bridge 37,  188,  235, 236 

Cayuga  and  Seneca  canal: 

Engineering  expenses 37,  117,  119,  17d-7, 178 

Report 129,  249-52 

OomptroUer's  fund  for,  recommended 31 

Court  of  Claims: 

Engineering  expenses 37,  116,  119,  177,  178,  235,  236 

Reports 20-21,  51,  129,  187 

Dresden  landing  and  pier 37,  188,  235,  236 

For  State  departments,  by  State  Engineer,  recommended 30 

Hydrographic,  cooperative : 

Engineering  expenses  37,  118, 1 19 

Report   26-7,315 

(iSfee  names  of  streams,  basins  and  localities  for  details.) 

Keuka  lake  outlet,  lighthouse 37,  188,  235,  236 

Lunacy  Commission dO 

Mohawk  street  bridge,  Waterford 37,  116, 119 

Monuments  and  maps,  examination 37,  115,  119 

Prison  Commission 30 

Saratoga  Keservation  Commission 30 

Seneca  Falls,  Ovid  street  bridge 36,  128,  175,  178, 266 

Topographic,  cooperative: 

Allotments 309 

Engineering  expenses 37,  117-18,  119 

Field  work 310 

Office  work 311 

Progress    to    date < 310 

Recommendation 26 

Report 24-6,  307-11 

R6sum6    of    results 309-10 

U.  S.  Geological,  cooperation  with 8,  24-7,  307-11, 315 

Utica,  Seneca  street  bridge 36,  128,  176,  178, 266 

Susquehanna  river  drainage  basin: 

Description 538-9 
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buaquehanna  river  drainage  ba&in — {Continued): 

Gaging  stations —  (Continued) :  paoe. 

Hinghamton,  Court  street  bridge,  Chenango  riyer 641-4 

Bingham  ton,  Washington  street  bridge,  Susquehanna  river  63^-41 

Chemung,  Chemung  river 545-7 

Owego,  Susquehanna  river 541 

Sidney,  Susquehanna  river 541 

Sylvan  Beach,  Fish  creek,  gaging  station 385 

(Syracuse,  Catharine  street  bridge,  constructing  stairway 129, 182 

Syracuse,  North  Salina  street  bridge 36,  38,  128,  175,  178,  179 

Syracuse,  Onondaga   lake,  gaging   station 403 

Syracuse,  Temple  street,  Onondaga  creek,  gaging  station 403-4 

Syracuse,  weigh-lock  building,  recommendation 130 

Testing  laboratory: 

Scope 20,  255, 262 

Report 255-62 

Tests: 

Cement 255-61 

Concrete  arches 269-83 

Miscellaneous 262 

Sand 261 

Three  River  Point,  Oneida  river,  gaging  station 378 

Tonawanda,  Main  street  bridge,  £rie  canal,  gaging  station 431-2 

Tonawanda,  Niagara  river,  gaging  station 432 

Topographic  survey  of  state,  cooperative.    {See  "  Survey,  topographic, 

co6perative.") 

Trenton  Falls,  above  Morgan  dam.  West  Canada  creek,  gaging  station  470 
Trenton  Falls,  above  Power  Co.'s  dam,  West  Canada  creek,  gaging 

station 470-2 

Trenton  Falls,  West  Canada  creek  basin,  rain  gage 465, 475 

Tribes   Hill,   Mohawk    river,   gaging   station 446-7 

Troy,  above  State  dam,  Hudson  river,  gaging  station 494-5 

Troy,  below  State  dam,  Hudson  river,  gaging  station 493-4 

'IVin  Kock  bridge,  near  Grant,  West  Canada  creek  basin,  rain  gage. .  465 

475, 477 

Twin  Rock  bridge,  near  Grant,  West  Canada  creek,  gaging  station. . .  472-5 

Upper  Hudson  river  drainage  basin: 

Description 492-3 

Gaging  stations: 

Battenville,    Batten    kill 508 

Burgoyne,  Fish  creek 508 

Buskirk,  Hoosic  river 502 

Corinth,  Hudson  river 521-2 

Crocker's  Heef  dam,  Hudson  river 514-15 

Eagle  Bridge,  Hoosic  river 502-4 

Fort  Eidward,  Bridge  street,  Hudson  river 517-18 

Fort  Edward  dam.  Hudson  river 518-20 
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Upper  Hudson  river  drainage  basin —  {Contimted) :  r.,    . 

Gaging  station — (Continued):  page. 

Fort  Miller,  above  dam;  Hudson  river 513-14 

Fort  Miller,  below  dam,  Hudson  river '.'. .     512-13 

Fort  Miller,  below.  Hill  street,  Hudson  river. .-.'.*..     511-12 

Glens  Falls,  above  feeder  dam,  Hudson  river. ........ . .". . .  521 

Hoosiek   Falls,   Hoosie   river .,.!.... '..:.....       504-5 

Indian  Lake  village,  Indian'  river. * 524 

Liberty  Mills,  Free  bridge,  Hudson  river. 50^10 

Mechanicville,  above  Power  Co.'s  dam,  Hudson  river 497-8 

Mechanicville,  below  Powcrr  Co.*s  dam,  Hudson  river *-    496-7 

Mechanicville,  B.  &  M.  R.  R.  bridge,  Hudson  river.  ......'..•     -600-1 

Mechanicville,  Toll  bridge,  Hudson  river 400 

Mechanicville,  West   Va.   Pulp  and  Paper  Co.'s  mill,  Hud- 
son river 499-500 

Moses  kill,  mouth  of.  near  Fort  Millar,  Hudson  river 515-16 

Northumberland,  above  dam,  Hudson  river •  610-11 

JMorthville,  Sacandaga  river . . . . " 523 

Schuylerville,  Hudson  river , ^ .       607-8 

Snook  kill,  opposite  mouth,  near  Fort  Edward,  Hudson  river    510-17 

Stillwater,  below  dam,  Hudson  river 505-6 

Stillwater,  highway  bridge,   Hudson  river 506-7 

Troy,   above    State   dam,   Hudson    river 494-5 

Troy,  below  State  dam,  Hudson  river 493-4 

Waterford,  Hudson  river 496-6 

U.  S.  Geological  Sur>'ey,  cooperation  with 8,  24-7,  307-11,  31o 

U.  S.  Government,  improvement  of  Hudson  river 12-13 

U.   S.   hydrographic  survey,   report 26-7,  315 

U.  S.  topographic  survey,  report. 24-6,  307-11 

Utioa,   Mohawk   river,  gaging   station 479-80 

Utica,  near  Deerfield  reservoir,  Mohawk  river  basin,  rain  gage 481 

Utica,  near,  Graefenburg  hydrophysical  station,  Mohawk  river  basin, 

rain  gage 481 

Utica,  near.  Savage  reservoir,  Mohawk  river  basin,  rain  gage 481 

Utica,  Seneca  street  bridge,  sui-vey 36,  128,  176,  178, 266 

Vermont,  boundary  line 23 

Waterford,  Hudson  river,  gaging  station 495-6 

Waterford,    Mohawk    river,    gaging    station 439-41 

Waterford,   Mohawk   street  bridge,  survey 37,  1 16, 119 

Waterhouse  creek,  Fulton,  Oswego  river,  gaging  station 368 

Waterloo,  above,  Seneca  river,  gaging  station 419-20 

Waterloo,  below,  Seneca  river,  gaging  station 419 

Water-power    development,    incidental   to   Barge   canal   construction, 

recommendation 18, 19 

Water  records,  Cayuga  and  Cross  lakes  and  Seneca  river 129-30,  183 

Water-supply,  portion  under  contract ; 12 

Water-surface  elevations: 

Report 315 

(See  also  names  of  gaging  stations,  streams  and  basins.) 
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West  Canada  creek  drainage  basin:  page. 

Description    464-5 

Gaging  stations: 

Kast  bridge,  near  Herkimer,  West  Canada  creek 4Gd-7 

Poland,  West  Canada  creek 468-9 

Trenton  Falls,  above  Morgan  dam,  West  Canada  creek 470 

Trenton  Falls,  above  Power  Co.'s  dam,  West  Canada  creek  470-2 

Twin  Rock  bridge,  near 'Grant,  West  Canada  creek 472-5 

Wilmiirt,  West  Canada  creek 478-9 

Rain  gages: 

Description 465, 475 

Black   creek  at  Gray 475 

Hoffmeister   465,  475, 476 

Honnedaga ' 465 

North  lake,  near  Atwell 465,  475, 477 

Trenton  Falls 465, 475 

Twin  Rock  bridge,  near  Grant 465,  475,  477 

Western  division: 

Engineering  expenses.     (See  "Engineering  expenses.") 

Engineer's  report 185-240 

Location 187 

Western  Inland   Jvock   Navigation   Company,   relies  of,   recommenda- 
tion     31 

West  Mud  lock,  near  Cayuga,  above,  Seneca  river,  gaging  station..  413-14 

West  Mud  lock,  near  Cayuga,  below,  Seneca  river,  gaging  station. .  413 

Whitehall,  above  dam.  Wood  creek,  gaging  station 326-7 

Whitehall,  below  dam.  Wood  creek,  gaging  station 327 

Williams,  Hon.  Frank  M.,  report  transmitted 3 

Willow  Glen,  Skaneateles  lake  outlet,  gaging  station 430 

Willsboro,  Bouquet  river,  current-meter  measurement 324 

Wilmurt,  West  Canada  creek,  gaging  station 478-0 

Wood   creek  drainage   basin: 

Description 320 

Gaging  stations: 

Whitehall,  above  dam,  Wood  creek 327-8 

Whitehall,  below  dam.  Wood  creek 327 
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To  the  Honorable,  the  Legislature  of  the  State  of  New  York: 

I  have  the  honor  to  transmit  herewith  the  report  of  the  State 
Architect  for  the  fiscal  year  ending  SepteniWr  30,  11)00. 

Finances. 

The  office  completed  the  fiscal  year  within  the  approi)riations 
made  by  the  Legislature,  as  shown  by  Appendix  "  A." 

In  order  to  show,  at  a  glance,  the  volume  of  work  carried  on 
by  the  office  during  the  fiscal  year  ending  September  30,  1009,  in 
comparison  with  the  two  previous  years,  a  comparative  table  is 
submitted  as  follows: 

Comparative  Statement  of  VoLUiME  of  Work  for  the  Fiscal 

Year  Exi)i.\(i  September  30Tjr. 

1007.  1008.  1000. 

Contracts    in    forces $2,  888.  703  00  $2.  372,  323   1 1  .f3,  122,  284  38 

Contracts    nuulc     1)03.183  37  1. 004, 885  {)(>  2,840.004  33 

Certiticutos    issued     1,220,302  50  1, 542,  S.IO  70  2.220,773  41 

S>I)ecial    fund   estimates   ap- 
proved              303, 333  29  383, 055  46  851. 001   55 

In  this  comparative  table  the  contract  for  the  Education  Build- 
ing in  the  sum  of  $*>,10;]jT'J'3.72  is  not  included.  The  total 
amount  of  contracts  in  force,  therefore,  under  the  supervision  of 
the  States  Architect  on  Se])tember  :]0,  1000,  was  e$(n:^>H),01S.10. 

An  examination  of  the  above  comparative  table  will  show  at 
once  the  extensive  c:rowth  of  the  work  of  the  State  Architect's 
office  durino*  the  i)ast  three  years.  In  1007  less  than  $1,000,000 
of  work  was  placed  under  contract;  in  1000  almost  $o, 000,000 
of  work  was  contracted  for,  an  increa^se  of  about  200 
per  cent.  In  the  above  table  the  contract  for  the  Education 
Building  in  the  sum  of  $3,10»3,733.72,  is  ke])t  separate  as  the 
plans  and  specifications  were  not  prepared  by  the  office.  The 
State  Architect,  however,  is  required  by  law  to  approve  of  all  cer- 
tificates for  payment  on  the  work,  and  he  acts  in  a  >n])f*rvisory 
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capacity  over  the  work  iu  ourse  of  construction.  This  neces- 
sarily adds  to  the  expense  of  maintaining  the  office,  and  should  be 
considered  in  figuring  the  cost  of  office  maintenance. 

Facilities  for  Carrying  on  the  Work. 

On  account  of  the  cramped  quarters  provided  for  the  State 
Architect,  it  seems  impossible  to  do  any  larger  volume  of  work  in 
a  fiscal  year  than  that  which  has  been  accomplished  in  11)09.  Tn 
order,  therefore,  to  have  pro]?er  facilities  to  conduct  the  w,)rk  of 
the  office  in  the  coming  year,  additional  quarters  should  be  pro- 
vided. At  preHvmt  it  is  necessary  for  the  Drafting  Department 
and  ('(instruction  Department  to  (;ccu})v  the  same  room,  which  is 
none  too  large  for  either.  It  is  my  intention  to  rent  offices  near 
the  Capitol,  in  which  the  Construction  Dej)artment  will  be  j)lac-.'d, 
in  charge  of  a  deputy.  At  present,  there  is  constant  confusion  in 
the  drafting  room  due  to  the  presence  <>f  contractors  and  others, 
who  call  on  the  Construction  Do])artment  regarding  work  under 
contract,  and  this  can  onlv  be  avoided  bv  removinfir  the  (Vinstruc- 
tion  Department. 

Another  Dkitty  IIeqiiret). 

'J'hc  Legislature  of  1008  ])rovidod  for  a  d'i^])uty  to  the  State 
Arehit(ct.  This  deputy  ha>  charge  of  all  work  prior  to  the  award 
of  contract,  jiud  has  relieved  the  State  Architect  of  much  detail, 
giving  him  i]i(-re  o])p()rtunity  to  carefully  study  the  large  ]»rol)- 
leuis  of  new  ill^titutions  which  the  State  purposes  to  erect.  Much 
of  the  State  Architect's  time,  however,  is  taken  up  with  th.»  dis- 
cussion and  settlement  of  dis])utes  with  contractors  regardini* 
W'»rk  under  contract.  AM  such  matters,  except  in  extraordinary 
cas(s,  should  be  hamlled  and  disj)os<Hl  of  by  the 'Construction  De- 
partment, at  the  head  of  which  department  there  should  be  a  <le- 
])uty  with  authority  to  act.  As  it  is  pro|K>sed  to  find  quarters  for 
thi-  (1(  ])artment  out  side  of  the  Ca])itol,  there  is  all  the  more  n  ason 
why  there  should  be  a  de])uty  at  the  head  of  it.  The  growth  in 
the  volume  of  work  contracted  for  during  the  past  year,  over 
])revious  years,  and  the  certainty  that  larger  rather  than  smaller 
u})])ropriations  will  be  made  for  construction  in  the  future,  having 
in  mind  the  proposed  new  institutions,  are  all  facts  that  show  the 
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necessity  for  such  a  position,  and  its  establishment  is  earnestly 
recommended  to  the  Legislature. 

Competitions. 

A  number  of  attemptii  have  been  made  in  recent  years  to  amend 
the  State  Architect  Law  to  provide  for  competitions  in  State 
work.  The  amendments  prepared  by  the  Xew  York  Chapter, 
American  Institute  of  Architects,  have  been  too  complicated  and 
have  failed  to  pass.  Regarding  competitions  generally,  the  posi- 
tion taken  by  the  State  Architect  can  best  be  expressed  by  quoting 
from  last  year's  annual  report,  as  follows: 

^'  Should  the  State  contemjdate  providing  for  the  selection  of 
architects  by  competition  for  State  work,  when  the  circumstances 
warrant,  a  general  law  should  be  passed  containing  the  provisions 
that  all  comjietitions  shall  be  held  only  when  recommended  by  the 
State  Architect,  with  the  approval  of  tbe  Governor;  that  the  rules 
and  regulations  governing  competitions  should  be  prepared  by  the 
State  Architect  and  that  the  Board  of  Award  should  be  composed 
of  men  capable  of  ])assing  on  the  architectural  as  well  as  the 
practical  features  of  the  design.  Practically  all  of  the  best  archi- 
tects in  the  country  are  members  of  a  societv  that  has  formulated 
a  code  for  the  conduct  of  competitions,  and  if  the  State  exjx^cts 
to  obtain  the  services  of  these  men  by  competition  the  conditions 
should  be  drawn  u])  so  as  not  to  conflict  with  the  code,  except  as 
its  provisions  might  conflict  with  State  laws.  The  State  Archi- 
tect should  be  the  adviser  in  all  matters  of  an  architectural  nature 
connected  with  State  work  and  his  powers  and  duties  in  connec- 
tion with  competitions  should  be  much  greater  than  they  have 
heretofore  been  under  the  laws  providing  for  competitions  in 
specific  cases." 

Should  the  Legislature  desire  to  consider  the  ]nMnci])le  of  com- 
petitions among  architects  for  State  work,  the  State  Architect  will 
be  glad  to  prepare  an  amendment  to  the  State  Architect  Law  along 
the  lines  above  suggested,  for  consideration. 

Fire-proof  Buildings. 

Attention  is  again  called  to  the  recommendation  contained  in 
last  year's  report  of  the  State  Architect,  that  the  more  important 
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buildings  constructed  by  the  State  should  be  fireproof.  This 
recommendation  is  made,  not  only  with  the  object  of  safeguarding 
the  inmates  and  lessening  the  danger  from  fire,  but  also  for  the 
purpose  of  providing  buildings  in  which  the  cost  of  maintenance 
and  the  expense  of  renewals,  due  to  wear  and  tear,  will  be  reduced 
to  a  minimum.  Appropriations  for  the  more  important  buildings 
should  be  large  enough  to  provide  for  substantial  fireproof 
construction. 

Appropkiations  Based  on  Pkr  Capita  Cost. 

The  Insanity  Law^  jirovides  that  buildings  to  accommodate 
chronic  patients  shall  not  cost  more  than  $550  per  capita,  includ- 
ing equipment,  and  those  for  acute  patients  shall  not  cost  more 
than  $1,000  per  capita.  This  provision  was  inserted  in  the 
Lunacy  Law  about  ten  years  ago.  Since  that  time  the  cost  of 
labor  and  building  material  have  advanced  to  such  an  extent  tliat 
at  present  it  is  impossible  to  construct  buildings  of  first-class 
material  within  the  amount  of  the  appropriations  based  on  the 
per  capita  cost  as  established  by  the  Insanity  Law.  These  limita- 
tions as  to  the  cost  of  buildings  should  be  eliminated  from  the  law 
entirely;  or,  if  this  is  impossible,  the  amounts  should  be  substan- 
tially increased,  so  that  sufficient  appropriations  may  be  made  to 
provide  for  first-class  construction. 

Special  Frxn  EsTiArATi-:  Work. 

Attention  is  called  to  the  extensive  growth  in  the  volume  of 
Special  Fund  Estimat<.'S,  apj>roved  by  the  Department.  In  1007 
the  amount  was  $363,338.20  and  in  1900,  $851,061.55.  A  large 
portion  of  this  amount  represents  work  executed  by  institutions 
from  plans  and  specifications  prepared  l)y  the  State  Architect. 
In  addition,  there  have  been  prepared  plans  and  si>ecifications 
for  over  $100,000  of  work  in  the  various  State  prisons  to  be  con- 
structed by  convict  labor.  As  the  law  does  not  require  that  the 
estimates  made  by  the  prisons  for  the  work  be  approved  by  the 
State  Architect,  the  cost  of  this  work  is  not  included  in  the  amonnt 
of  Special  Fund  Estimates  approved,  although  the  work  is  done 
under  this  system.  The  general  character  of  work  done  bv  the 
various  institutions  under  the  Special  Fund  Estimate  system  has 


State  Architect.  9 

been  good,  and  the  State  has  saved  money  and  given  healthful 
employment  to  inmates  by  adopting  this  system  where  practical. 

State  Hospitals. 

During  the  fiscal  year  the  more  important  contracts  entered  into 
for  new  work  were  the  attendant's  home  at  Central  Islip;  new 
power  house  at  Poughkeepsie;  new  power  house,  laundry  and 
sewage  disposal  works  at  Kings  Park;  a  building  for  the  acute 
insane  and  a  staff  building  at  MiddletowTi,  and  a  laundry  at  Utica. 
Plans  and  specifications  have  been  prepared  for  the  new  chronic 
groups  at  Central  Islip  and  Kings  Park;  for  the  new  r^'ception 
buildings  at  Ward's  Island,  and  for  the  equipment  of  the  new 
power  houses  at  Kings  Park  and  Poughkeepsie.  It  is  expected 
that  contracts  will  be  made  fur  all  of  this  work  during  the  winter 
of  1910.  A  large  amount  of  very  satisfactory  work  has  been  done 
by  State  hospitals  under  the  Special  Fund  Estimate  system.  The 
laundry  building  at  the  Buffalo  State  Hospital,  partially  destroyed 
by  fire  in  June,  1900,  was  rebuilt  by  the  institution  under  the 
Special  Fund  Estimate  system.  The  staiT  house  at  Ward's  Island 
has  been  constructed  under  the  estimate  svstem,  and  a  number  of 
other  buildings  of  minor  importance  have  also  been  constructed 
by  the  different  institutions  under  this  system,  from  plans  pre- 
pared by  the  State  Architect. 

Preliminary  plans  were  prepared  for  the  proposed  State  hos- 
pital to  be  located  at  Creedmoor,  Long  Island,  and  numerous 
inspection  trips  have  been  made  by  the  State  Architect  to  con- 
templated sites  for  a  new  institution  to  be  loeated  in  the  south- 
eastern part  of  the  State.  As  soon  as  the  topographic  survey  of 
the  site  purchased  by  the  State  Commission  in  Limacy  at  Lake 
]Mohansic  is  completed  by  the  State  Engineer,  plans  will  1k^  pre- 
pared for  this  institution. 

ChabitabIvE  Ixstitutioxs. 

Xearly  all  the  work  for  which  appropriations  were  made  during 
the  winter  of  1900  was  placed  under  contract  before  the  dose  of 
the  fiscal  year,  the  most  important  contracts  being  as  follows: 

The  reconstruction  of  building  "  B  "  at  the  Rome  State  Cus- 
todial A^vlum,  dcstroved   bv  fire;   the  construction  of  two  new 
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pavilioiLS,  new  power  house,  reservoir,  etc,  at  Ray  Brook;  new 
power  house  and  coal  pockets  at  Hudson ;  six  buildings  at  Indus- 
try; new  dormitory  and  alterations  at  Iroquois;  two  buildings  for 
tubercular  patients  at  Sonyea.  Before  January  1,  1910,  contracts 
will  he  made  for  the  following  work:  Additional  cottage  at  BimI- 
f  ord ;  oight  cottages  at  Industry;  alterations  to  laundry  at  Sonyea 
and  improvements  to  buildings  at  Bath.  Fnder  the  Special  Fund 
Estimate  system,  the  important  buildings  constructed  by  chari- 
table institutions  during  the  year  were  the  mess  hall  and  kitchen, 
and  laundry  and  shop  building  at  Xapanoch ;  reconstruction  of 
cell  block  at  Elmira;  grading  and  conduits  at  Bedford  and  cot- 
tages for  employees  at  Sonyea. 

Block  plans,  preliminary  sketches  and  estimates  have  been  made 
for  the  new  training  school  for  boys  to  be  located  at  Yorktown 
Heights,  and  for  the  new  institution  to  l>e  known  as  Letchworth 
Village,  to  be  located  at  Thiells.  As  soon  as  appropriations  are 
made  available  for  these  institutions,  plans  will  be  prepared  and 
the  work  placed  under  contract  as  rapidly  as  possible. 

Normal  Schools. 

The  State  Xormal  College,  Albany,  was  completed  during  the 
summer  of  1909,  and  ready  for  the  fall  term.  Extensive  altera- 
tions were  contracted  for  at  Geneseo  Normal  School.  Preliminary 
plans  have  been  prepared  for  the  new  normal  and  training  school 
to  be  located  at  Oswego,  and  as  so<m  as  appropriations  are  made 
for  this  building,  the  work  will  be  placed  under  coiiiract. 

Armories. 

Contract  was  made  in  February,  1909,  for  the  White  Plains 
Armory,  and  the  work  has  progressed  satisfactorily.  It  is  ex- 
pected that  the  building  wnll  be  occupied  by  January  1,  1910. 
Contract  has  been  made  for  the  construction  of  the  200  and  .'^OO 
yard  ranges  at  the  Blauvolt  rifle  range,  and  contract  for  the  bal- 
ance of  the  work  will  be  made  during  the  winter. 

Agricultural  Buii.dinos. 

Contracts  were  made  during  the  fiscal  year  for  the  new  school 
building,  barn  and  milk  house  at  Alfred  University;  for  farm 
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barns  and  green  houses  at  Cornell  University;  for  dairy  building 
and  barn  at  St.  Lawrence  University.  It  is  expected  that  all  of 
these  buildings  will  be  finished  before  the  spring  of  1910. 

State  Fair. 

In  the  spring  of  1009,  appropriations  having  become  available 
for  the  construction  of  the  Administration,  State  Grange,  Dairy 
and  Press  Buildings,  and  for  Stable  and  Carriage  Building  at  the 
State  Fair  Grounds,  contracts  were  imuiediatelv  made  and  the 
buildings  were  ready  for  use  by  the  tin^e  the  State  Fair  oi)eue.d  in 
September,  although  not  entirely  finished. 

Kkservations  and  Parks. 

C!ontract  was  made  for  shaft,  tunnel  and  elevators  for  Niagara 
leservation  dnrimr  the  winter  of  1908-9  and  the  work  should  be 
ready  for  use  by  January  1,  1910.  Considerable  dclav  has  been 
experienced,  clue  to  water  conditions  encountered  in  the  excava- 
tions. Contract  was  entered  into  for  fireproof  iluseum  Building 
at  Washington's  Headquarters  and  the  Avork  comjdeted  during  the 
summer.  As  soon  as  appropriations  were  available,  contract  was 
made  for  metal  exhibition  cases,  and  they  will  l>e  installed  during 
the  latter  part  of  1909,  after  which  exhibits  w^ill  be  transferred 
from  the  old  to  the  new  building.  Contracts  were  made  for  the 
pavilions  at  Watkius  Glen  and  Fire  Island  State  Park. 

Prisons. 

As  so(m  as  appro])riations  were  mad?  available  for  the  construc- 
tion of  the  Great  Meadow  Prison  at  Comstock,  X.  Y.,  ])lans  were 
prepared  and  a  contract  made  f<ir  the  work.  Good  progress  has 
been  made  bv  the  contractor.  At  the  eiul  of  the  fiscal  vc-ar,  a  con- 
siderable  amount  of  grading  has  been  done,  a  large  ])ortion  of  the 
cell  house  is  under  construction;  the  dormitory  buildins:  is  near- 
ing  compktion,  and  it  is  ex])ected  that  in  a  few  months  the  work 
will  be  so  far  advanced  that  convict*  mav  be  sent  to  the  new 
prison.  Plans  were  also  prepared  for  the  water  supply  system  and 
a  contract  will  be  made  for  this  work  during  October,  1909. 
Additional    appropriations   for   this   institution   should   be    made 
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early  in  the  session  of  the  Legislature  of  1910,  in  order  that  the 
work  may  he  continued  in  the  spring,  as  soon  as  the  wanther 
permits. 

ExteiKsive  work  has  been  accomplished  by  the  prisons  by  the  use 
of  inmate  labor.  Ward  buildings  at  ^latteawan  and  Danneui<»ra 
Statj  IIo?pitals  are  now  under  construction.  Punishment  prison 
l>uililiiJiis  are  being  constructed  at  Clinton  and  Auburn  State 
Pri>:ons. 

Preliminary  j)lans  i)reparcd  by  the  architect  selected  in  com- 
petition f(»r  new  prison  to  be  erected  at  Bear  Mountain,  to  tako 
the  ])lace  of  Sing  Sing  Prison,  have  been  submitted  and  approved. 
Working  drawings  and  specifications  are  now  being  prepared  with 
the  exj)ectation  that  contract  will  be  made  for  the  work  during  the 
winter  of  1910. 

State  Education  Building. 

Good  progress  has  been  made  in  the  construction  of  tlie  Educa- 
tion ]hii](]ii:ti:  in  Albanv.  Considerable  delav  was  caused  bv  the 
nature  <if  the  bottom  upon  which  foundations  w^ere  to  be  ou- 
structed.  The  last  of  tlu*  foundations  were  not  installed  until 
September,  1009.  Bef<fre  the  clo^e  of  the  calendar  year,  practi- 
cal] v  all  of  the  steel  Avill  l)e  erected  and  all  of  tlio  h^^c  cc^nrse  ?»f 
•:i.Mnii(  -( t ;  the  marble  and  brick  work  will  be  well  under  wav. 
The  contract  provides  that  this  building  shall  be  completed  D-ci-m- 
b(  r  ni,  1910.  On  account  of  the  delav  caused  bv  additioiuil 
f<;undati<in>,  the  contractor  will  be  entitled  to  an  extension  of 
time.  Every  eifort  will  be  made  to  complete  the  work  during  the 
summer  of  1911.  In  order  that  this  may  be  accomplished,  ample 
a])pio]>riations  should  be  made  for  the  completion  of  the  construc- 
tion work,  also  for  book  stacks,  lighting  fixtures,  decorations, 
furniture,  etc. 

Pesi^ectfully  submitted, 

FRAT^KLTX  B.  WARE, 

State  Architect, 
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Pay-rolls  from  October  1,  1908,  to  Septomher  30,  1901). 

October,  1908 $7,008  42 

^'oveinber,  1908 7,001  07 

December,  1908 7,101   83 

January,  1909 0,925  90 

February,  1909 G,99:>   19 

]\Iarch,  1909 , 0,979  74 

April,  1909 7,007  50 

Zilnv,  1909 0,973  81 

June,  1909 7,079  91 

Julv,  1909 7,503  74 

August,  1909 7,080  57 

Septemlx'r,  1909 7,727  53 


Total $80,051  27 


jt  ■• 


Appropriated  \)y  chapter  405,  Laws  of 

1908 $89,440  00 

Appropriated  by  chapter  400,  Laws  of 

1908 5,000  00 

Balance  by  chapter  577,  Laws  of  1907.      1,509  20 

$96,009  20 

Pay-rolls  October  1,  1908,  to  September  30,  1909.         80,051  27 

Balance  September  30,  1909 $9,957  93 

Office  Expenses. 

From  October  1,  1908,  to  September  30,  1909. 

October,  1 908 .  $335   '^:y 

Xovember,  1908 350  90 

December,  1908 440  00 

January,  1909 290  81 

[13] 
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February,  1900 $382  11 

March,  190D 532  27 

April,  1909 442  30 

May,  1909 592  09 

June,  1909 427  90 

July,  1909 532  41 

Auo:u.-t,  1909 G82  32 

SeptonilK  r,  1909 340  53 


Total $5,362  15 


-»- 


Ap|)roj)riated  by  chapter  4G5,  T^aws  of 

1 90S5 $4,000  00 

Ap])ro])riate(l  by  chapter  433,  Laws  of 

1909 4,429  07 

Balance  by  chapter  400,  Laws  of  1908 92  12 

$8,521   19 

Expenses  from  October  1,  1908,  to  September  30, 

1909 5,302  15 

Picilance  October  1,   1909 $3,159  04 

Tkavklixg  Expenses  kou  Lvspectiox,  Etc. 

OctoW  1,  1908,  to  Sopteml)er  30,  1909. 

October,  1908 $8(n    71 

Xovcniber,  1908 002   85 

December,  1908 634  51 

Jannarv,  1909 038  37 

Febrnarv,  1909 501   09 

March,  1909 547  91 

April,  1909 397  18 

Mav,  1909 977  91 

Juno,  lltO!)  .  ; n.'U  60 

.Tnlv.   1J>()9 6G4  20 

Aii^nst,  1909 843  05 

September,  1909 910  45 


Total $s,120  52 
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Chapter  465,  Laws  1908,  appropria- 
tion     $4,000  00 

Chapter  677,  Laws  1907,  balance  Oc- 
tober 1,  1908 187  27 

$4,187  27 

$3,933  25 
Deficiency  of  $3,933.25    paid   out   of   contingent 

fund,  chapter  433,  Laws  of  1909 $3,933  25 

Contingent  Fund. 

For  servwes  of  draftsmen,  engineers,  building  inspectors  or  other 
employees,  traveling  expenses,  rent,  office  supplies  and  ex- 
penses made  necessary  by  xvorlc  in  connection  with  securing 
data,  preparing  plans  and  specifications  for  new  institutions 
and  other  buildings. 

Chapter  433,  Laws  of  1909,  appropriation $18,000  00 

1009. 

[May  traveling  expenses $974  26 

June  traveling  expenses   534  60 

July  traveling  ex}>pnses 664  29 

August  traveling  expenses 843  65 

September  traveling  expenses 916  45 

September,  A.  J.  VanSuetendael, 
services  as  engineer  at  Kings  Park 

State  Hospital 250  00 

At  Central  Islip  State  Hospital 150  00 

4,333  25 

Balance  October  1,  1909   $13,666  75 

— ■ 

Recapitulation. 

Office  maintenance $86,051  27 

Office  expenses 5,362  15 

Traveling  expenses 8,120  52 

Engineering  services 400  00 

$99,933  94 


APPENDIX  B. 


OFFICE  WORK. 

The  Number  oh  Sketches,  Contract  Drawings,  and  Detaii^ 
Prepared  During  the  Fiscal  Year  are  as  Folijows; 

State  Hospitals. 

Sketches 88 

Contract  drawings  and  details 231 


Total 319 

CJiaritahle  Institutions. 

Sketches 53 

Contract  drawings  and  details 266 

Total 319 

Prisons. 

Sketches 32 

Contract  drawings  and  details 91 

Total 123 

Normal  Scliools. 

Sketches 1 

Contract  drawings  and  details 13 

Total 14 

Annoiics. 

Sketches 22 

Contract  drawings  and  details 55 

Total 77 
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Mi^cellmieous. 

Sketches   46 

Contract  drawings  and  details 225 


Total 271 


Grand  Total. 

Total  number  of  sketches 242 

Total  number  of  contract  drawings  and  details 881 


Total 1,123 


21ie  Specifications  Prepared  During  the  Year  are  as  Follows: 

( 'onstruction 83 

Heating 46 

Plumbing 62 

Lighting 52 


Total 243 


Specifications  Prepared, 

1905.     1906.  1907.  1908.  1909. 


Construction 
Heating.  .  . 
Plumbing.  .  . 
Lighting.  .  .  , 


Totals. 


58 

48 

49 

70 

83 

32 

29  , 

24 

44 

4G 

33 

40 

20 

40 

02 

29 

37 

20 

40 

52 

152 

. 1 

154 

113 

194 

243 

t 

Summary. 

From  October  1,  1908,  to  September  30,  1909. 

Letters  received 20,828 

Txitters  sent 21,373 

Xumber  of  specifications  propared 243 

Xumber  of  contracts  prepared 81 

Xumber  of  special  orders  issued 374 

Xumber  of  estimates  approved 2,176 


APPENDIX  C. 


STATEMENT  OF  CONTRACTS  IX  FORCE  AXD  OOX- 
TRACTS  COMPLETED  DURIXG  THE  FISCAL  YEAR 
EXDIXG  SEPTEMBER  30,  1909. 

State  Hospitals. 
Bin^hamton  State  Hospital. 

BUILDING.  Work.  Contractor.  Contracts.      Certlflcatvs. 

Acute    building Construction    M.    Stipp    Con- 
struction Co..      $80,700  00 
(S.  O.)  1,014  50 


$87,714  50 
(D.   O.)  125  00 


$87,589  50      $87,589  50 


Chronic   building...   Dining    room    and 

kitchen    addition.    R.  T.  Ford  Co.      $49,900  00 

(S.  0.)  8,287  50 


$58,18t  50        58,187  50 


Power   house Reconstruction    ...   John  Dyer,  Jr.       $18,.^90  00 

(S.  0.)  2,663  00 


$21,053  00 
(D.  O.)  52  00 


$21,001   00        21,001  00 


♦Nurses'   home Construction    Mosler   &    Sum- 
mers         $73,775  00 

(S.  O.)  841  67 


$74,616  67 
(D.  O.)  1,200  00 


$73,416  67        59,038  75 


Power   house Boilers  and  steam- 

fitting nelne  Safety 

Boiler  Co.   ...       $20,250  00 
(S.  O.)  919  50 


$21,169  50        2!. 160  50 

•Power   house Four  boilers Heine  Safety 

Boiler  Co.   ...       $16,800  00        14.000  00 


•  The  asterisk  indicates  that  the  contract  was  in  force  on  September  30,  1009. 
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Binghamton  State  Hospital — (Contiiuied.) 

BUILDING.  Work.  CN)ntractor.  Contracts.       Certificates. 

Acute    building Ilydrotlierapeu  tic 

apparatus    and 
prolonged     b  a  t  li 

equipment    W.  G.  Morrl«..         |1,728  34 

(S.  O.)  2,062  00 

14,390  34         $1,150  00 

Acute    building Enclosing    stair- 

I  ways     with     wire 

screens     E.  11.  Tltchener 

Co $143  00  143  00 

Acute   hospital Conduit    Jolin  Dyer.  Jr..         $6,470  00 

(S.  O.)  350  00 

$0,820  00  6,820  00 

♦Nurses'   home Hardware    Albany    H  a  r  d- 

ware     &     Iron 

Co $1,49S  57  1,234  79 

Power  house Electrical    work...   A.  B.  Rover...  $862  00  862  00 

•I*ower  house Steam    and    return 

mains      and       re- 
building  trestle..    IT.    C.    Petersen 

&  Co $24,738  00 

(S.  O.)  200  00 

$24,938  00 

♦Power    house Extension  of  water 

supply    system . . .    Gaylord  &  Eita- 

penc  Co $2,750  22 

Brooklyn  State  IIospitaL 

BT'IT.DING.  Work.  Contractor.  Contracts.       Certlflcates. 

Power    house Boilers,    heater, 

tank  and  piping..    Orlscom-Bpencer 

Co $7,500  00 

(S.  O.)  130  00 

$7,630  00 
(D.  O.)  35  00 

$7,505  00        $7,595  00 

♦Main    building Rebuilding   six  fire 

escapes    M.    Kantrowltz.        $6,300  00 

Buffalo  Stale  ITosjntaL 

BriLDING.  Work.  Contractor.  Contracts.      Certificates. 

Main    building Plumbing     changes 

wards     2     to     12 

and  19  to  23....    R.  T.   Ford  Co.        $5,115  20        $5,115  20 

*  The  asterisk  indicates  that  the  contract  was  In  force  on  September  30,  1909. 
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Buffalo  Staie  Hospital — (Contiuued.) 

BUILDING.  Work.  Contractor.  Contracts.       Certificates. 

♦Power    house Engine,        dynamo, 

etc J.  C.     Sterns 

Elictiical    Co.         $5,280  00        $4,488  00 

♦Tuberculos 1 8 

pavilion   Construction    Ceo.    Scbaaf...        $6,841  00 


♦Additions    to    Elm- 
wood    building...  Construction    .. 


C.  II.  Everltt..       $20,827  00 
(S.    O.)  1,230  00 


$22,057  00 
(D.  O.)  11  75 


$22,045  25         15.964  70 

Ceniral  Islip  State  Hospital. 

BUILDING.  Work.  Contractor.  Contracts.       Certificates. 
Tuberculosis     build- 
ing     Construction,  etc. .   Commcr  c  1  a  1 

Construct  ion 

Co $23,755  00 

(S.  O.)  711  00 


$24,406  90      $24,466  00 
♦Attendants'    home.  Construction, 'etc. .  M.  Eantrowltz.      $96,500  00        14,343  33 


$3,400  00 


♦Attendants*    home.  Prison  work Prison     depart-. 

ment 

♦Attendants'    home.  Conduits  and  steam 

piping,     sewer, 
water    connection, 

etc M.    Kantrowltz.        $7,800  00 

♦Power  house,  south 

colony Engine,     generator 

and  switchboard..   Commer  c  i  a  1 

Construct  ion 

Co $5,023  00 

♦Tuberculosis   build- 
ing       Changing    sash    on 

porches    Comme  r  c  1  a  1 

Construct  ion 

Co $1,200  00 


North   colony  power 

house    Two  boilers 


Erie    City    Iron 

Works $3,540  00 

(S.  O.)  75  63 


$3,615  63  3,615  6$ 

♦South    colony Glass    enclosures 

for   verandas...  Ross-Bush    Co..        $2,057  00 


♦  The  asterisk  indicates  that  the  contract  was  In  force  on  September  30,  1900. 
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Gowanda  State  Hospital. 

BUILDING.  Work.  Contractor.  Contracts.      Certificates. 

♦Reservoir  Construction,  pip- 
ing and  connec- 
tions of  reservoir 
for  water  storage.   Hurley  &  Lyne        ^8,500  00 

*i*ower  bouse Furnishing  and  in- 
stalling  boilers...  Erie    City    Iron 

Works    $0,455  00 

*T  u  b  e  re  u  1  o  si  8 

pavilion    Construction,  etc..    Noblett  &  Hart- 

mann $11,624  40        $5,055  97 

*CoId  storage  build- 
ing,  etc Construction,  etc..   Standing     Con- 
tracting   Co .  .       $20,900  00 
(S.   O.)  2SS  00 

.*LM,18S  00         14,200  47 

I'ower    house Engine,        dynamo, 

etc.    Frost    &      Shel- 
don           $5,850  00 

(S.  O.)  240  00 

$0,01)0  00  0.090  00 


Hudson-  liiver  Slate  Jlosp'did  —  Poiighlroepsie, 

RUILDING.  Work.  Contractor.  Contracts.       Cortiflcatos. 

Chronic    and    acute 

buildings    Construction,  etc. .    V.  Koolpr  Build- 
ing Co $:n.''>.ooo  00 

(S.   0.»  4,055   82 


$317,055   82 

(D.  o.)         i,o:jo  20 


$310,025  02    $316,625  02 


Central    group    ....   Now   lioilors r.     I)<»lan<\v     & 

Co $0,000  00 

(S.   0.»  1,025  21 


.S7,025  21 


7.025  21 


♦Acute  building. . 


Ilydrothernpou  tic 
apparatus  and 
prolongi'd  bath 
equipnipnt    W. 


a.   Morris..         .^4.411   33 


1,400  00 


•  Tlu'  asterisk  Indicates  that  the  contract  was  In  foroo  on  SoptfUilu'r  30,  1909. 
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Hudson  Hirer  State  Hospital  —  Poughkeepsie —  (Continued.) 

Bl'ILIUNC.  Work.  Contractor.  Contracts.       Certificates. 

Acute   hospital Conduit    R.  T.  Ford  Co.       |10,800  00 

(S.   O.)  155  99 


$10,955  99 
(D.  O.)  16  00 


$10,939  99     $io.9ay  '.«;> 


♦I*ower  bouse,  coal 
pocket,  trestle, 
conduit,  etc I'onRtructlon,  etc..   1*.  Kei-ler  Build- 


iuK    Co $47,900  00 

(S.    O.)  1,434  90 


$49,334  90        17,223  Ol> 


Power    house Furninhlng  and  In- 

Rtalllng  4  boilers,    (i.    &    W.    Mfg. 

Co $9,799  00 

(S.  O.)      150  00 


$9,949  00    9.940  0«> 


Kings  Park  State  HospitaL 


r.UILDTNG.  Work.  Contractor.  Contracts.       Ceitificat-s. 

•Sewerage   disposal.    Construction     J.    J.     Fusco.  ..      $27,500  00 

(S.   O.)  435  00 


$27,935  00         $9.2GS  22 

•Sewerage  disposal.    .Xdditional  sewer 

and  manholes Uos.s.Bu8h    Co..         $2,951  00 

•Wards    41-42-43-44- 

47-48-49    numbing  and  con- 
struction        Com  m  e  r  c I  a  1 

<  'onstruct  I  o  n 

Co $5,523  00 

♦Wator  supply Extension  of  water 

supply   system....    Hudson       Engi- 

merlng   Co...       $10,500  00  fi,701  G'? 

♦Conduits,    etc Construction    Bliss     &     Grlf- 

♦iths    $22,135  00 

(S.   O.)  2,057  00 

$24,192  00  425  A.> 

•laundry    Construction,  etc..    Bliss     &     (Grif- 
fiths           $43,279  00 

(S.   O.)  .3,100  00 


$40,379  00  7,157  00 

•rower  house,  etc..   Construction,  etc..    Boss-Bush    Co..       $-14,747  00  3,S4G  25 

•  The  asterisk  Indicates  that  the  contract  was  In  force  on  Soptomber  30.  1009. 
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Manhattan  State  Hospital —  Ward's  Island. 

BUILDING.  Work.  Contractor.  Contracts.       Certlflcatrs. 
Water     supply     sys- 
tem     Subaqueous     water 

main    John    Cornwell, 

Jr $13,8;J7  00      113,837  00 


*East    building   and 
male      nurses* 

home    Renewal    of    steam 

lines    W.      B. 

strong 


Arm- 


(S.  O.) 


$7,379  00 
1,009  20 


$8,388  20  5,350  00 


•Cold  storage  build- 
ing       Renovation 


\\  ester  berg       & 
Williams    $11,887  00 


BI'ILDIXO. 
•Nurses'    Home. 


Middletoirn  State  Hospital, 

Work.                    Contractor.  Contractu. 
Construction    Moshler&   Sum- 
mers      $74,925  00 

(S.  O.).  .  .  982  67 


$75,907  67 
(D.  O.)  1,849  00 


Total. 


$74,058  67      $60,442  37 


•Nurses'    Home Hardware 


.Mbany  Hard- 
ware &  Iron 
Co 


$1,502  35  1,234  79 


Two  greenhouses. . .    Superstructure    ...    Lord     &    Burn- 

j  [  ham 

•Staff   building   and 
physician's       resi- 
dence       Construction    Mosier   &    Sum- 
mers   

(S.  O.) 


$1,8.55   11 


$31.J=00  00 
1.260  00 


1,855   11 


$33,060  00 
(I).   ().)  427  00 


$32,633  00         18,275  00 


•Acute  building   ...    Construction    ..:..    R.   T.   Ford   Co.      $96,500  00 

(S.  O.)  9,995  50 


$106,495  50        51,588  90 


•Conduit,   etc 


Construction    R.   T.   Ford    Co.      $15,000  00 

(S.   O.)  456  00 


$15,456  00         12,180  50 


•The  asterisk  indicates  that  the  contract  was  in  force  on  Septeml)er  .30,  1909. 
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Middletown  State  Hospital — (Continued.) 


BUILBING.  Work. 
♦Pavilion     for    con- 
tagious     diseases 
and  day  room  an- 
nexes     Construction 


Contractor. 


Contracts.       Certificates. 


Ross-Busb    Co..       $16,540  00 
(S.  O.)  625  00 


$17,171  00 
(D.  O.)  36  00 


$17,135  00      $13,905  25 


♦I'Uectric   plant Outside   lighting...  New  York  Con- 
struction   Co..        $1,945  00 
(S.   O.)  155  70 


$2,100  70 


850  00 


BUILDING. 


Rochester  State  Hospital. 

Work.  Contractor.  Contracts.       Certificates. 


♦Superintend  e  n  t '  s 

residence    Three    pair    binges 

for        refrigerator 

doors    A.  Frif'doricb  & 

Sons   Co 


$r50  00 


Suporinten  dent's 

residence    Construction,  etc..    A.  Frioderich  & 

Sons  Co $35,778  00 

(S.  O.)  2,428  50 


$38,206  50 
(D.  O.)  520  64 


$37,679  80      $37,670  S«*» 


Suporinten  dent's 
residence    Hardware 


•Mbany  Hard- 
ware &  Iron 
Co 


$360  40 


369  ^0 


Superstructure  of  a 
greenhouse     Construction 


King    Construc- 
tion Co $1,350  00 

(S.  O.)  108  00 


$1,458  00 
(D.  O.)  20  00 


$1,438  00  1,438  00 


♦Wnter  supply Water    lifting    ap- 
paratus       Hudson  E  n  g  i  - 

glneerlng    Co.         $5.3.">0  00 


2,645  02 


♦  The  asterisk  indicates  that  the  contract  was  in  force  on  SeptemlK^r  30,  1000. 
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liochester  State  Hospital —  (Continiiecl.) 

Bl'ILDIXG.  Work.  Contractor.  Contracts.       Certificates. 

♦Laboratory       and 
porch      enclosure, 

mortuary    Construction,  etc..   Holler  &   Shep- 

ard $29,000  00 

(R.  O.)  50  00 

129,050  00 
(D.  O.)  25  00 

1129,025  00      .^12,590  15 

♦Sewage    system....  Sewer  and  ejector.   Whltmore,  Rau- 

ber   &   Viclnus        $4,267  00 
(S.   O.)  2,344  00 

$6,611  00 

St.  Lawrence  State  Hospital  —  Ogdensburg,  X.  Y, 

BUILDING.  Work.  Contractor.  Contract?*.       Certificates. 

♦Dormitory    at     In- 
wood     Construction    Whalen  Sc  Burns     $18,938  55 

(S.  O.)  100  00 

$19,038  55 
(D.  O.)  60  00 

$18,078  55         $3,1. SH   78 

Utica  state  IloHpitaJ. 

BUILDING.  Work.  Contractor.  ContnutM.       Certificates. 

Acute    building Construction,  etc.    I{.     Richards    & 

Son .$04,330  00 

(S.  O.)  155  00 

$94,4S5  00 
(D.   O.)  26S  40 

$94,216  60       $94,216  60 

Acute    building Oporatllig    room...    R.    Richards    & 

Son    $2,9S0  00  2,980  00 

Conduit    Construction    R.    Richards    & 

Son    3,800  00 

(D.  O.)  1.30  00 

$3,670  00  3,670  00 

♦Acuto  building....    ITydrothcrapeu  1 1  c      -  • 

apparatus        and 
prolonged      b  a  t  b 

i'quipment    W.  G.  Morris..         $1,728  .33 

(S.  O.)  2,663  00 

$4,391  33  3,325  00 

•  The  asterisk  indicates  that  the  contract  was  in  force  on  Septeml)er  30,  1909. 
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Utica  State  Hospital — (Continued.) 

BUILDING.  Work.  Contractor.  Coatracts.       Certificates. 

*I^uiidry     Construction    A.   £.   Stephens 

Co.,      asslirn^ 
to  R.  Richards 

&   Son    $37,998  00 

(S.  O.)  820  50 

$38,818  50 
(D.  O.)  70  00 

$38,748  50         $3,018  00 

♦Conduit    Construction    R.    Richards    & 

Son $1,990  00 

•Ward  No.  4,  etc..   Reconstruction    ...   R.  G.  Lloyd  Co.      $10,610  00 

(D.  O.)  17  00 

$10,593  00  8.009  Co 

*  Acute  building....    Steam     line     and 

pipe  covering   ...    W.      B.       Arm- 
strong      $822  00 

(S.   O.)  30  00 

^  $852  00 

WUlnrd  State  HospitaL 

r.UILDlNG.  Work.  Contractor.  Contracts'.       Certiflcat's. 

I*owor   house Engines  and  gener- 

)     ators    PYost    &     Shel- 
don           $7,531  00 

■  (S.  O.)  387  00 

$7,918  00        $7.9ls  tM) 


Creedmoor  —  Proposed  State  Hospital. 


nriLDING.  Work.  Contractor. 

Tests   Labor      and      m  a  - 

terlal  for  test  pit.  P.      J.      Carlln 

Construct  I  o  n 
Co 


Contracts.       Certificates. 


$100  00 


$100  00 


•  The  asterisk  indicates  that  the  contract  was  in  force  on  September  30,  1909. 
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Charitable  Ixstitttions. 


Albion. 

BUILDING.  Work.  Contractor. 

Cottago  for  Inmates.  Construction      and 

stoam  conduit. .  ..P.  C«.  Hauck 

.  (S.  O.) 


*  Industrial  build- 
ing, hospital  en- 
largement and  ad- 
dition to  boiler 
house    Construction 


Contracts.      Certificates. 

$2S,15:i  00 
209  00 


$28,452  00      $28,452  00 


I>.    C.    Wllle...       $48,048  00 
.(S.   O.)  3,504  72 


$51,042  72 
(D.   O.)  1,250  00 


$50,302  72        35,854   84 


Industrial        build- 
ing       Hardware 


Albany       Hard- 
ware   &     Iron 
Co 

$440  00 

(S.  0.) 

0  IK) 

$440  OU 

440  00 


Industrial    building.  Decorating  lnt»*rior 

walla    A.    A.    Van   De- 
Mark   

(D.  O.) 


$570  00 
23  52 


$546  48 


54C  48 


•Xpw  cottage .W  1  r  p       window 

screens    Buffalo        Wire 

Works 

(S.   O.) 


$250  00 
5  00 


$255  00 


nriLDINO. 
Main     building.  . 


Batarin, 

Work.  Contractor. 

Electric  light  wir- 
ing and  fixtures 
and       new      steel 

ceilings     r;.      II.      Peters 

Co 

(S.    O.) 


Contracts.       Certificates. 


$2,808  00 
1.013  00 


$3,011  00      $3,011  ro 


•  The  asterisk  Indicates  that  the  contract  wns  in  force  on  f^epteml>er  30,  1000. 
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Bedford. 


BUILDING.  Work.  Contractor. 

Poller  house Chimney    construc- 


Contracts.      Certificates. 


tion 


J.    K.    Dakin    & 
Son    5f!2,164  10        $2,164  10 


Boiler  bouse, 


Construction,  etc..    J.    R.    Dakln   & 

Son     $5,755  00 

(S.  O.)  243  00 


$5,998  90  5,»0S  0» 


Industrial   building.   Construction 


I»akln    &    Rein- 
son  $37,094  GO 

(S.  O.)  183  90 


$37,278  50 
(I).  O.)      100  00 


$37,1 7S  .jO    37,1  TS  .V> 

Poller  house Stoara    blower   sys- 
tem        (;.    II.    Thacher 

&    Co $1,800  00  1,800  00 

♦Fire   protection Piping    I).  F.  Dakln  Co.    *    $1,588  00 


♦Now   cottage Prison   work 


Prison    Depart- 
ment    

(S.  O.) 


$750  00 
23  20 


$773  20 


*  Sewage    disposal...  Sewage         disposal 

system  New  Yo^V  Sew- 
age Disposal 
Co $5,950  00 


/ 


058  7»; 


♦Now   cottage, 


Construction,  etc..   ficorge   Sykes..       $29,200  00 

(S.   O.)  2.481  70 


$31,681  70 
(D.  O.)  810  00 


$30,871   70         14,.'503  .'^O 


Ehnira, 


BT'ILDINO. 


Work. 


Contractor. 


Contracts.      Certlfloat«'«. 


Power   house Forced    drafts    sys- 

tvm  for  hollers...  <!.    IT.    Thacher 

&    Co    $3,975  00        $3,975  00 


•  The  asterisk  indicates  that  the  contract  was  In  force  on  September  30,  1900. 


State  Akcuitect. 
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Uudson. 


BUILDING.  Work. 

Cottage   No.   10....  Construction 


Contractor.  Contracts.      Certificates. 
P.  Keeler  Build- 
ing   Co $29.9S0  00 

(S.  O.)  I.ITI  30 


$31,151  30 
(D.  O.)  I,tfli7  60 


$29,293  70      $20,203  70 


Industrial  building.  Alterations L.  H.  Weaver..        $4,450  00 

(S.  O.)  6  OU 


$4,456  00  4,456  00 


■Cottages  8-0. 


Construction,  grad- 
ing, etc R.    Richards    & 

Son $69,542  00 

(S.  O.)  237  80 


$69,779  80 
(D.  O.)  1.100  00 


$68,679  FO        48,869  90 


'Cottages  8-0 Hardware    Albany  H  a  r  d  - 

fare     &     Iron 
Co 


$772  00 


656  20 


'Cottage   No.   1....   Repairs   to    plumb- 
ing in  toilet  room.  R.    Richards    & 

Son 


$99  00 


Cottage  No.  10 Changes    in     tran- 
som sash   V.  Keeler  Build- 
ing   Co $100  00  100  00 


'Adminis  t  r  a  1 1  o  n 

building    Plumbing  in   toilet 

room    Samuel  T.  Hud- 
son      $410  00 


♦Store-house   Now     refrigerating 

room    R.    Richards    & 

Son $600  00 


'New  power  house, 
c<»al  pockets,  con- 
duit, etc Construction    .. 


. .   J.   Dyer.   .Tr $50,200  00 


•  The  asterisk  Indicates  that  the  contract  was  in  force  on  September  30,  1909. 


30  Eleventh  Axntal  Keport. 

Induslry. 

BUILDING.  Work.  Contractor.  Contracts.       Certificate'^. 

•Two  cottages,  cold 

storage        and 

creamery,     asRem- 

bly       ball       and 

teachers*   cottage.   Construction,  etc..    R.  T.   Ford  i'o,      $6r>,000  00 

(H.  O.)  226  50 

$65,226  50 
(I).  O.)  534  58 

$64,691   1)2      $59,071   4o 

•Industrial  build- 
ing, contagious 
hospital      and      4 

cottages    Construction    Dean  &  Havens.      $52,692  00 

(S.  O.)  1,050  00 

$53,742  00        25,122  VC> 

Iroquois. 

BriLI>IN<;.  Work.  Contractor.  Contracts.       Certlficatr**. 

•Boys'        dormitory, 

etc    Construction    C.  A.  Hager. . .       $27,550  00 

Dairy  barn Construction,  etc..   C.  A.  Hager...        $7,500  00 

(D.  O.)  12  80 

$7,487  20         $7,4 S7   Jo 

Napanoch. 

BT'ILDING.  Work.  Contractor.  Contracts.       Ceitlflcatos. 

Power     house     and/ 

stack   Structural         steel 

and   iron   work...  Lane  Bridge  Co.        $5,068  00 

(I).  O.)  75  00 

$4,993  00         $4,993  o«> 

Power   house Boilers  and   pump- 
room    machinery..    R.  T.   Ford   Co.      $14,197  00 

I  rS.  O.)  423  50 

$14,620  50 
(D.  O.)      100  00 

$14,520  50    14..'>20  .*(> 

Bath  house,  laun* 
dry  and  shop 
building,  and  con- 
necting   corridors.  Strut tural  slo<'l 

work    V  m  e  r  1  c  a  n 

Bridge  Co   ...         $8,650  00  8.650  u> 

•  The  asterisk  Indicates  that  the  contract  was  In  force  on  September  30,  1909. 
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Newai'k. 

BUILDING.  Work.  Contractor.  Contracts.       Certificates. 

Power   house Electric    li^bt    dj- 

nnnio  and  engine.  Ft.  Wayne  Elec- 
tric Works $3,146  00 

(S.  O.)  308  75 

$3,454  75         $3,454  75 

Cottages  E  and  F. .    Heating  work,  etc.    E.   P.   Bates...        $2,193  Ot) 

(S.   O.)  15  00 

$2,208  00  2,208  00 

Cottages  E  and  F..   Plumbing    work...    Proseus  &  Flsk.  $700  00  700  00 

Cottages  E  and  F..    Electric    work.s...  Libbert   &   Beck.  297  00  207  00 

Sewage    Disposal . . .    Sewage        disposal 

plant New  York  Sew- 
age Disposal 
Co $5,800  00  5,800  00 

Bakery    Enlargement       and 

new  oven Albert  Scballer.        $2,775  00 

(S.  O.)  60  00 


$2,835  00  2,835  00 


Oxford. 


Bi:iLDIX<;.  Work.  Contractor.  Contracts.       Certificates. 

Hospital    building..   Construction    A.   E.   Stephens 

Co $23,778  00 

(S.   O.)  2,461  65 

$20,239  65 
(I>.  O.)  360  00 

$25,879  65      $25,879  65 

ITospital    building..    Prison   material...  Prison     Depart- 
ment             $1.025  00  1,025  00 

•Conduit    Manhole    A.  B.  Haight..  $125  00 

♦Reservoir    Concrete    bottom. .    A.  B.  Haight. .  $250  00 

•Hospital    building.  Grading    A.  B.  Haight..  $004  80 

•Hospital   building.  Conduit    \.  B.  Haight..  $875  00  3C0  00 

Hospital    building. .    Hardware    Habcock,    Hinds 

&   rndon»ood.  $37j5  00 

(S.   O.)  3  26 

$381   26  3S1    26 

•  The  asterisk  indicat<»s  that  the  contract  was  in  force  on  September  30,  1909. 
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Baybrook. 


BUILDING.  Work.  Contractor. 

Main    building Repairing       copper 

I     gutters    Adirondack 

Hardware    Co. 

Main    building New       porch      en- 
closures     T  r  o  m  b  I  e  y  & 

Carrier    

•Horse  and  carriage  ^ 

barn  and  piggery.  Construction    W.   P.   Lynch . . 

(S.  O.) 


Contracts.      Certificates. 


$200  00  $200  00 


$886  00 


$2,836  00 
109  00 


880  CO 


$2,945  00  2.727  GO 


*East  and  west 
pavilions,  power 
house,        conduit, 

reservoir,   etc....   Construction,  etc..  P.  Keeler  Build- 
Co $197,822  00 

(S.  O.)  85  00 


$197,907  00 


Rome. 


BUILDING.  Work.  Contractor.  Contracts.       Certificates. 

Employees'  building.  Construction    .'....  P.  J.  McCaffery.      $49,526  00 

(D.  O.)         10,657  00 


$38,869  00      $38,869  00 


Employees'  building.  Heating      and 

plumbing R.  T.   Ford  Co.        $7,887  00 

(S.  O.)  138  00 


Employees'  building.  Hardware 


(D.  O.) 

$8,025  00 
100  00 

Russell  &Eiwin 

Mfg.   Co 

(S.  O.) 

$7,925  00 

$737  00 
26  75 

7,925  00 


$763  75 

•New  building  to  re- 
place old  building 

C    Construction,  etc. .   R.    Richards    & 

Son,    Assigned 
to        A.        E. 
Stephen     Co . .       $35,000  00 
(S.  O.)  850  00 


763  75 


$35,850  00  2,524  r,0 

♦Now    group    to    re- 
place building  B.    Construction,  etc..   A.   E.   Stephens 

Co $147,000  00        11,115  45 


•  The  asterisk  indicates  that  the  contract  was  in  force  on  Septeml>er  30,  1900. 
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Rome  —  (CJontinued.) 

BUILDING.  Work.  Contractor.  Contracts.       Certificates. 
Buildings  B   and   C 
connecting     corri- 
dor      Construction,  etc. .  A.   B.   Stephens 

Co $12,650  00 

•Building  E Rebuilding      north 

wall A.   £.   Stephens 

Co $988  00 

Building  C  and  em- 
ployees  building..    Hot  water  circula-  v 

i     tion    line j.   r.    Harper..  $245  00  $245  00 

Sonyea. 

BUILDING.  Work.  Contractor.  Contracts.      Certificates. 

Service   building....   Construction,  etc..   T.     Whalen     & 

Sons,  Assigned 
to  C.  A.  Foote.      $11,868  16 
(S.  O.)  2,019  84 

$13,888  00 
(D.  O.)  15  00 

$13,873  00      $13,873  00 

•Two    buildings    for 
tubercular  p  a  t  i  - 

<?»ts    Construction,  etc..   C.    A.    Foote..      $34,756  00 

(S.  O.)  771  30 

$35,527  80  3,102  50 

New    road Construction    Simerson  &  Mc- 
Carthy        $10,016  57        10,916  57 


State   Formal  Schools. 
Albany. 

BUILDING.                     Work.                   Contractor.  Contracts.      Certificates. 

Main  building Construction,  etc..   A.   E.    Stephens 

Co $354,442  00 

(S.  O.)  7,615  85 

$362,057  85 
(D.  O.)  6,482  30 

$355,575  55    $338,634   12 

Power   house Wagon    scale Fairbanks  Co..  $265  00  265  00 

Water   piping Lawn   service A.  J.  Bckert...  $968  00  968  00 


•  The  asterisk  indicates  that  the  contract  was  in  force  on  September  30.  1909. 
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Albatiy —  (Continued.) 

BUILDING.                     Work.                  Contractor.  Contracts.       Cprtlflcates. 
*  Walks   and    retain- 
ing   wall Construction    G.     W.     Daven- 
port Co $8,455  00 

(S.  O.)  826  17 


$9,281    IT        $4,690  45 


^liftboratorles Plumbing   and   gas 

connections A.  J.  Eckert. . .  $472  00 

•Power   house Two        %        horse 

power    motors M.  Havens.  Jr.  $203  24 

•Main  building Telephone     system, 

etc Frost    &.   Shel- 
don           $1,325  00 

(S.   O.)  240  00 


$1,565  00 

•Main  building Hardware  Albany  Hard- 
ware &  Iron 
Co $2,977  25  2,481   25 

*Power   house Feed   water  heater 

and   stop   valve..    W.      B.      Arm- 
strong    $675  00 

•Main    building. . . .    Four       cast       iron 

lighting          stan- 
dards       J.      W.      FIskc 

Iron     Works..  $472  Oil 

(S.   O.)  768  00 


$1,240  00 

•Power   house Transformer   room.  J.  C.  Nolan....  $376  00 

•Main  building Extending         gas 

main    Municipal     Gas 

Co $51  60 


Geneseo. 

BUILDING.  Work.  Contractor.  Contracts.    *  Coitlficatos, 

•Library  building, 
connecting  corri- 
dor and  changes 
in  boiler  house...  Construction,  etc..    Forbes     & 

Leonard $13,300  00 

(S.  O.)  170  00 


$18,470  00         $2,932  50 


•  The  asterisk  Indicates  that  the  contract  was  in  force  on  September  30.  1900. 
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Fredonia. 

BUILDING.                     Work.                  Contractor.  Contracts.       Certificates^ 

Gymnasium  buUding  Alterations    E.    J.    Bailey..  $7,972  82 

(S.  O.)  1.773  68 


$9,746  50 
(D.  O.)  60  00 


$9,686  50        $0,686  50' 


Gymnasium  building  Electric    wiring. . .  McCarthy  Bros. 

&   Ford    .....  $895  00 


895  Oa 


BUILDING. 
Main  building. . 


New  Paliz. 

Work.                  (Contractor.  Contracts.      CertiflcateSLi 

,.  Construction,  etc..  M.    Kantrowitz.  $160,800  00 

(S.  O.)  4,620  07 


$165,420  07 
(D.  O.)  3,015  00 


$162,405  07    $162,405  OT 


Main  building. 


Finisbing     h  a  r  d  - 

ware    Sargent   &    Co.         $1,567  90 

(S.  O.)  91  06 


•Concrete  walks....  Construction 


$1,658  96  1,658  9S 


J.  Hasbrouck  & 

Son $2,375  00 

(D.  O.)  103  08 


$2,271  92 


Main  building 


Finishing  c  u  p  • 
boards  and  shelv- 
ing  


J.  Hasbrouck  & 
Son 


$1,565  00  1,565  0<^ 


State  Armories. 


BUILDING. 
Cellar    


Geneva, 

Work.  Contractor. 

Moving   hot   water 
tank   Wm.  Wilson . . 


Contracts.      Certificates^ 


$175  00 


$175  00» 


Oswego. 


Bl^ILDING.  Work.  Contractor. 

Adminlst  ration 

building Furnishing,  setting 

and     finishing     4 ' 

mantels    Bamett     Con 

tractlng   Co. . , 


Contracts.      CertiffcateSL 


$458  00  $468  OO 


•  The  asterisk  indicates  that  the  contract  was  In  force  on  September  30.  lOOft- 
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BUILDING. 
3?ew   armory . . . , 


Rochester. 

Work.  Contractor.  Contracts. 

Construction   Hudson    Valley 

Construct  ion 

Co $186,000  00 

(S.  O.)        29,150  28 


Certiflcmtes. 


J 


$216,130  28 
(D.  O.)  745  00 


$214,405  28    $214,405  28 


detaining  wall  and 
.grading Construction 


Whitmore,  Rau- 
ber  &  Vidnus. 


$690  00 


690  00 


Syracuse. 


BUILDING.  Work. 

Armory  and  stable.  Construction,  etc. . 


Contractor.  Contract*?.      Certlflcates. 
M.    Stipp    Con- 
struction   Co..  $163,709  00 
(S.  O.)  10,832  06 


$164,541  05 
(D.  O.)  4,044  93 


$160,496  12    $160,406  12 


Company  rooms. . . .  Alterations  and  ad- 

"    ditions   J.  W.  Gee. 


$1,497  00 


1,497  00 


BUILDING. 
^Armory   building. . 


White  Plains, 

Work.  Contractor. 

Construction,  etc. .  Wills  &  Marvin 

Co 

(S.  O.) 


Contracts.      Certificates. 

$85,839  00 
1,277  68 


$87,116  53 
(D.  O.)  800  00 


$86,316  53      $41,906  19 


*Armory    building..  Hardware 


Albany  H  a  r  d  - 
ward  &  Iron 
Co 


$619  00 


BUILDING. 
'•Rifle  range. . . . 


Blawvelt. 

Work.  Contractor. 

Construction   Frank    Bescb.. 


Contracts.      Certificates. 
$28,640  00 


■*  The  asterisk  indicates  that  the  contract  was  in  force  on  September  30,  1909. 
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AOEICULTUKAL  BuiLDlNGS  AND   StATE  FaIK. 

Alfred  University. 

BUII/DINO.  Wbrk.  Contractor.  Contracts.      Certificates. 

*Scbool   building...  Construction,  etc..  L.  £.  Corsett..      $40,808  00 

(S.  O.)  909  00 


$41,897  00 
(D.  O.)      110  00 


$41,778  00   $21,487  W^ 


*Barn,    milk   honae, 

etc    ConBtructlon,  etc. .   Horn    &    Horn .      $20,651  00 

(S.  O.)  640  00 


$21,191  00  5,88» 


Cornell  University. 


BUILDING.  Work.  Contractor.  Contracts.      Certiflcatef.. 

Agricaltnre   college.  Lowering      dormer 

windows,  etc Drlscoll  Bros.  & 

Co $153  00  t 

Dairy    building Finishing  attic...  Drlscoll  Bros.  & 

Co $791  00  t 

*  Dairy  building....   Glass  house M.    Kantrowitz.        $2,950.00 

^  Glass     houses,      B 

and  C Construction    T.ord    &    Burn- 
bam  $26,^38  00 

^Farm   bam Construction    Drlscoll  Bros.  & 

Co $21,000  00 

(S.  O.)  528  04 


$22,428  04        $5,018  00 

Geneva  Experiment  Station. 

BUILDING.  Work.  Contractor.  Contracts.      Certlflcateft. 

Cottages   Construction,  etc..   R.  T.  Ford  Co.      $20,740  00 

(S.  O.)  154  31 


$20,804  31 
(D.    O.)  100  00 


$20,704  31      $20,704  31* 


Dairy  building Switchboard     and 

feeder  cables,  efc.  Edward  Joy...        $2,830  00 

(S.  O.)  453  50 


$3,283  50  3,283  50- 


•  The  asterisk  indicates  that  the  contract  was  in  force  on  Septeml>er  30,  1009. 
fPaid  by  university. 


S8  Eleventh  A^^nual  Report. 

Geneva  Experimeni  Station —  (Continued.) 

BUILDING.  Work.  Contractor.  Contracts.       Certificate!. 

Croonds    Electric  wiring, 

pole  line  and  con- 
nections    Frost    &    Shel- 
don             11,675  00 

(8.    O.)  487  00 


12.162  00        $2,162  00 


>S^/.  Lawrence  University  —  Canton. 

BUILDING.  Work.  Contractor.  Contracts.      Certificates. 

School     of    agricul-  < 

tore    Completing        con- 
tract     for      con- 

stractlon    Merriam      Mfg. 

Co 138,500  00 

(S.  O.)  425  00 


138,925  00 
(D.  O.)  2,412  49 


136.512  51       $36,512  51 


School     of    agricul- 
ture   Hardware Albany  H  a  r  d  - 

ware    &    Iron 

Co $1,226  45  1.226  49 


*  Dairy    building Construction,  etc..  Proctor     Mfg. 

Co $29,616  00 

(S.  O.)  3.071  30 


$32,687  30 
(D.  O.)  1,773  00 


$30,914  30        17,141  99 


*Barn    Construction,  etc. .Easterly     & 

Hutchings    . . .       $14,787  00  1,011  90 


^Dairy  building. . . .  Hardware  Albany  Hard- 
ware &  Iron 
Co $291  50 


'School     of    agricul- 
ture      Gutters,        conduc- 
tors     and      snow  i 

r 

guards    Canton  H  a  r  d  - 

ware  Co $320  00 


•  The  asterisk  indicates  that  the  contract  was  In  force  on  September  30,  1909. 
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Syracuse  State  Fair, 

BriLDIN(i.  Work.  Contractor.  Contracts.      Certificates. 
Manufactarers'    and 
liberal  arts  build- 
ing       Angle  irons  at  rear 

door  opening Syracuse 

Bridge  Co $192  80  $192  80 

Manufacturers*  and 
liberal  arts  build- 

ing    Iron      hood      over 

sliding  door  track.  Sykes       Steel 

Roofing  Co 142  00  42  CO 

Manufacturers'  and 
liberal  arts  build- 
ing         Additional  railing  Edw.  Joy $1,327  00  1,327  00 

Mtihufacturers'  and 
liberal  arts  build- 
ing       Concrete   curbings.   W.   W.  Cronin.        $1,752  00  1,752  00 

Stable  and   carriage 

building   100  doors    Mont  g  o  m  e  r  y 

Bros,  ft  Co $500  00  500  00 

•Tablets  for  build- 
ings       Furnishing       and 

erecting   VVm.    H.    Jack- 
son    $843  00 

^'Retaining  wall,  etc.    Construction    R.    Richards    ft 

Son $5,655  40  4,783  29 

Stable  and  carriage 
building Water   service C.  E.  Ames $1,561  05  1,561  05 

•Adminlstrat  Ion, 
State,  grange, 
dairy    and     press 

building    Construction,  etc..   R.    Richards    ft 

Son $161,796  00 

(S.  O.)  939  84 


$162,735  84 
(D.  O.)  6,173  00 


$156,562  84      109,751  58 


*Admini8trat  ion, 
State,  grange, 
dairy    and     press 

building    Sidewalk.      p  1  a  t  - 

forms,  steps,  etc. .  McLau  g  h  1  i  n  , 

Burchill   Co.    $101,239  00 
(D.  O.)  2,515  54 


$98,723  46        77,954  52 


•  n 


The  asterisk  Indicates  that  the  contract  was  in  force  on  Septemt>er  30,  1909. 
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Syracuse  State  Fair —  (Continued.) 

BUILDING.                     Work.  Contractor.  Contracts.       Certificates. 

♦Trunk  sewers,  etc.   Construction   C.  T.  Hookway.        $9,776  50       $4,308  66 


♦Stable  and  carriage 
building Electric  light Edw.    Joj 


$1,186  00 


351  05 


♦Dairy  grange  build-. 

ing    Water  service  sup-, 

,     ply  pipes Edw.   Joy    .... 


$894  00 


711  05 


♦Loading  dock Construction   McLau  g  h  1  i  n  , 

BurchlU   Co...         $3,832  00  1.07100 


♦Iron    fence.    Belle 
Isle  road Construction 


ii 


The    Enterprise 
Fence  Co.   ...        $2,499  00 


♦Dairy  building....   Iron  pipe  railings.  C.    E.   Ames... 


$359  00 


Reservations  and  Parks. 


Fire  Island. 


BUILDIN<;.  Woik. 
♦Four  shelter  build- 
ings    Construction 


Contractor. 


Contracts.      Certificates. 


Robert    Nunns.        $2,377  00 
(S.  O.)  216  00 


$2,593  00 


Niagara  Reservation. 

BUILDING.  Work.  Contractor.  Contracts.       Certificates. 

♦Shaft,  tunnel,  sta- 
tions   and    eleya- 

tors  Construction   C.  E.  Eraser  & 

Co $100,000  00 

(S.    O.)  1.335  00 


$101,335  00 
(D.  O.)  940  00 


$100,885  00      $65,059  00 


♦Shaft,  tunnel,  sta- 
tions and  elevm^ 
tors   Hardware 


Albany  H  a  r  d  - 
ware  &  Iron 
Co 


$278  00 


278  00 


•  The  asterisk  indicates  that  the  contract  was  in  force  on  September  30.  1909. 
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Washingtons  Headquarters  —  Newburgh. 

BUILDING.  Work.  Contractor.  Contracts.      Certificates. 

Mnseum  bnlldiiiff.  •  •  Construction   G.    Sykes $24,572  00 

(S.  O.)  962  20 


$26,534  20 
(D.  O.)  800  00 


$24,784  20      $23,215  30 


Museum  building  ..   Hardware 


Albany  H  a  r  d  - 
ware    &    Iron 

Co 

(D.  O.) 


$220  05 
15  60 


$204  55 


204  55 


*Mu8eum  building..  Library  ckses Library  Bureau       $3,788  00 


*Mu8eum  building..  Making  connections 

with  city  wires..   J.  G.  Metzger.. 


$48  50 


^Museum  building. .  Extending       steam 

lines  from  build- 
ing to  head- 
quarters       G.  T.  Barnes.. 


$594  00 


Grounds 


.   Repairing        lower 

mast  and  furnish- 

'     ing  new  top  mast 

for  flagstaff T.     S.     Marvel 

Shipbuild  ing 

Co $295  00 


295  00 


* Grounds 


Cleaning  and  paint- 
ing iron  fences 
and  reglldlng  flag- 
staff ball C.  M.  Decker.. 


$188  00 


Grounds    Sidewalk    and 

rubbed     bluestone 

curb    W.  J.  Dwyer. . 


$209  00 


209  00 


Museum    building...  Bronse  tablet Reed  ft  Barton. 


$36  00 


36  00 


Watkins  Glen. 

BUILDING.                    Work.  Contractor.  Contracts.      Certificates. 

*  Waiting  pavilion.,   construction    Abel    Hodgkins.        $4,882  00 


*  The  asterisk  indicates  that  the  contract  was  in  force  on  September  30.  1009. 
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State  Buildings  in  Albany. 
Capitol. 

building.  Work.  Contractor.  Contracts.      Certificates. 

Tower   Removing    30    feet 

of    tower Hudson     Valley 

Constructl  o  n 

Co $59,400  00 

•S.   O.)  694  00 


$60,094  00      $60,094  00 

Mezzanine  floor, 
forest,  fish  and 
game   commlBsion.  Construction      and 

electric  work C.  J.  Davis $912  00  912  00 

Fiscal      supervisor's 

ofllce    Changes     in    store 

room    M.    Kantrowitz.        $1,070  00 

(S.  O.)  122  00 


$1,192  00  1,192  00 


'Insurance     depart- 
ment     Construction    of    2 

enclosures    M.    Kantrowitz.        $1,245  00 

Post-office Enlarging    M.    Kantrowitz.  $795  00 

(S.  O.)  205  00 


$1,000  00  1,000  00 

Superintendent  of 
weights  and  meas* 
ures  office Construction    M.    Kantrowitz.  $470  00  470  OO 


Executive  Mansion. 

building.                    Work.                  Contractor.  Contracts.      Certificates. 
•                     Electric    light   wir- 
ing, fixtures,  etc..  Frost    ft     Shel- 
don          $2,775  00 

(S.  O.)  1,567  00 


$4,342  00         $3,265  70 


Geological  Ilalh 


BUILDING.                     Work.  Contractor.  Contracts.       Certificates. 
*  Second   floor Alterations  for  de- 
partment of  agri- 
culture     M.  Kantrowitz.         $3,000  00 

*  The  asterisk  indicates  that  the  contract  was  in  force  on  September  30,  1909. 
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State  House  —  Comptroller  s  Office. 

BUILDING.                     Work.                  CoDtractor.  Contracts.      Certificates. 

Tile     floors     in     3 

rooms    E.    C.    Pardy.  ..  $1,656  80 

(8.  O.)  145  00 


$1,801  80        $1,801  80 


New  York  State  Education  Building. 

> 

BUILDING.  Work.  Contractor.  Contracts.      Certificates. 

^Fducatlon  imildlng  Construction    R.  T.  Ford  Co.$3,022,282  00 

(S.  O.)       171,526  72 


$3,193,808  72 
(D.  O.)  75  00 


$3,193,733  72    $552,928  32 


^Education   building  Buttressed     retain- 
ing wall W.     S  h  e  1 1  o  n 

Swallow   Co. .  .       $29,550  00 
(S.    O.)  850  00 


$30,400  00 
(D.  O.)  188  80 


$30,211  20        30,211  20 

Prisons. 
Great  Meadow  Prison  —  Comstocl: 

BUILDING.  Work.  Contractor.  Contracts.      Certificates. 

•Cell    house,    dormi- 
tory and  stockade  Construction,  etc . .  ( Ist  allotment) 

Hudson     Valley 
Constructl  o  n 

Co $250,000  00 

(2d  allotment) 
$50,000  00 


$300,000  00      $62,931  34 


♦  The  asterisk  Indicates  that  the  contract  was  in  force  on  September  30,  1909. 
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SUMMARY. 

State  Hospitals. 

Contracts  in  Force  October  1,  1909. 

Binghamton $123,892  80 

Buffalo 34,166  25 

Central  Islip 124,830  00 

Gowanda 47,767  40 

Hudson  River.  • 53,746  23 

Kings  Park 162,227  00 

Long  Island 6,300  00 

Manhattan 20,275  20 

Middletown 248,282  02 

Rochester 41,016  00 

St.  Lawrence. 18,978  55 

Utica 56,574  83 

Total $938,056  28 


:c 


Charitable  Institutions. 

Albion $50,647  72 

Bedford 39,182  90 

Hudson 120,761  20 

Industry 118,433  92 

Iroquois 27,550  00 

Oxford 1,854  80 

Raybrook 200,852  00 

Rome 196,488  00 

Sonyea 35,527  30 

Total $791,297  84 
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Miscellaneous. 

Great  Meadow  Prison $300,000  00 

Albany  Normal  College 372,417  01 

Geneseo  Normal  School 13,470  00 

New  Paltz  Normal  School 2,271  92 

White  Plains  Armory 86,935  53 

Alfred  University 63,019  00 

Capitol 1,715  00 

Cornell  College  of  Agriculture 53,308  04 

Executive  Mansion 4,342  00 

Geological  Hall 3,000  00 

Newburgh,  Museum  Building 29,347  70 

Niagara  Falls 100,395  00 

St.  Lawrence  University 46,312  80 

State  Fair  Grounds,  Syracuse 280,331  26 

Rifle  Range,  Blauvelt 28,640  00 

Watkins  Glen 4,832  00 

Fire  Island 2,593  00 

$1,392,930  26 

Education  Building 3,198,733  72 

Total $4,586,663  98 


Contbacts  in  Force  October  1,  1909. 

Hosi)itals $938,056  28 

Charitable  Institutions 791,297  84 

Miscellaneous 1,392,930  26 


$3,122,284  38 
Education  Building 3,193,733  72 


Total $6,316,018  10 
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